
Du'Bois J. Ferguson 
Remediation Manager 

Schlumberger Oilfield Service 
300 Schlumberger Drive 
Sugar Land, TX 77478 
Tel: 281-285-3692 
DFerguson3 @slb .com 

April 10, 2010 

Section Chief 
Environmental Enforcement Section 
U.S. Department of Justice 
PC Box 7611 
Washington, DC 20044-7611 

i- • ^ 

VIA FedEx Overnight 

Craig Zeller 
Remedial Project Manager 
Superfund Division 
U.S. EPA Region 4 
61 Forsyth Street, SW 
Atlanta, GA 30303 

Re: DOJ Case No. 90-11-2-696/1 

Subject: March 2010 Monthly Report 
Sangamo Weston/Twelvemile Creek/Lake Hartwell Superfund Site 
Natural Resources Trustees Consent Decree 

Dear Section Chief: 

In accordance with the Consent Decree and Section XIV of the Unilateral Administrative Order 
for the above referenced site, Schlumberger is required to submit Progress Reports on a quarterly 
basis. Given the current pace of activities, we will be submitting Progress Reports on a monthly 
basis until further notice in satisfaction of the reporting requirements of the Consent Decree and 
Unilateral Administrative Order. 

In keeping with Paragraph 20 of the Consent Decree: 

I certiiy that the information contained in or accompanying this submission is true, 
accurate and complete. This certification is based on my personal preparation, 
review, or analysis of the submission, and/or supervision of persons who, acting on 
my instructions, made the verification that the submitted information is true, accurate 
and complete. 

If you have any questions, please do not hesitate to contact me at (281) 285-3692. 

Sincerely, 

' I ' 

DuBois J. Ferguson 
Remediation Manager 
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March 2010 Monthly Report 
Sangamo Weston/Twelvemile Creek/Lake Haiiwell Supeifund Site 

Qperable Unit 2 

Activities Compieted 
Completed earthwork related to the Sediment Management Unit (SMU) area. 
Continued! installation of the dredge materials handling equipment andi water 
treatment components, including completion of installation of the water treatment 
system and autornated water sampling equipment on the effluent discharge. 
Completed resurfaoingi of Old Henderson Road. 
Continued construction of HOPE dredge piping'. 
Completed initial installation of the ModUtahk system, 
Installed turbidity monitors at three locations in' Twelvemile Creek for monitoring 
dredging: operations lin Twelvemile Creek, and initiated sampling and analysis 
program for creek turbidity and water treatment system effluent water. 
Initiated sediment dredging startup and shakedown activities in Twelvemile 
Creek adjacent to and downstream of Ball's Beach and at Woodside Dam I 
(WS1) impoundment. 
Initiated' placement of 24" protective cover material within the SMU. 
On March 3, 2010, John. McCain and John SChnabel conducted a visit to the 
SMU site to inspect the SMU liner. 
On March 5, 2010, Eric Kim and Susan Turner (both from SCDHEC) conducted a 
visit to the SMU site to inspect the water treatment system (WTS). 
On March 13, 2010, Weston, Orion, Envirocon, Schlumberger, and ARCADIS 
conducted a pre-dredge meeting, and Clean Harbors, Weston, and ARCADIS 
conducted a meeting to discuss the WTS and schedule. 
On March 18, 2010, two visitors from SCDHEC (Bill Williamson, and John Cobb) 
were on-site to assess the WTS and the effect of the Modutank failure. 
On March 24, 2010, five visitors from SCDHEC (Greg Cassidy, James West, 
Carrie Turner, Kayse Jarman; and Chuck Williams) conducted a visit to the SMU 
site for a tour. 
On March 30. A meeting was conducted with Leon Harmon, Johni Adams, and 
Keith Knight to discuss the dredge verification protocols. ' 
On March 31, 2010, Weston, Enviroconi Schlumberger, and! ARCADIS 
conducted! a meeting to review progress and Chart future Work activities. 
Installed' erosion and sediment controls at the SMU site and continued to 
maintain permanent and temporary ponds, a double row of silt fence around the 
entire site, waddles, hay bales, check dams and retention structures. 
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Results of Sampling, Tests, and Other Data 
• Collected pre-dredge bedrock and' sediment survey data in Twelvemile Greek. 

Tabular results are attached (Attachment 1). 
• Performed! pressure testing on WTS piping per SCDHEC requirements. Testing 

results are attached! (Attachment 2). 
• Sampling and analysis is being conducted relative to the creek turbidity, and 

water treatment system effluent water. Results are available onsite. 

Plans, Reports, and other Deliverables 
• Several deliverables related to the substantive regulatory requirements for the 

work were submitted to SCDHEC and Pickens County last month. Finaf versions 
are attached. 

• An approval letter was received from SCDHEC dated March 11, 2010 (attached) 
that addressed the following documents: 

o Groundwater Monitoring Plan 
o Water Treatment Monitoring Plan 
o Closure/Post-Closure Operating and Maintenance Plan 
o Fill Progression Plan 

• An approval tetter was received from Pickens County dated February 23, 2010 
(attached) that addressed the following document: 

o Addendum to the site Stormwater Pollution Prevention Plan, (SWPPP). 
• The Revised Dredge Verification Plani was submitted to the Trustees on. March 

11, 2010. Pete Stevens' verbal^ approval was received from Pete Stevens on 
March 13, 2010. ' 

Work Planned for April 2010 
• Continue management of storm water BMPs. 
• Continue sediment dredging activities downstream of Bail's Beach and at WSI 

impoundment. 
• Continue {placement of 24" protective cover/dredge material in SMU. 
• install ModuTank double !iayer liner system. 

Problems Encountered, Anticipated Delays, Solutions 
• Fluid losses from the ModuTarik due to a cornpromised liner system were 

observed on March 18, 201!0. A double liner system with a leak detention system 



has been installed, foilowingi review approval by SGDHEC. Lab testing on 
released fluids did! not indicate any trace of contaminants. 



Attachment 1 



Attachimnll 
Pra^ndg* Bsdraek and ( Hitta 

tMvainna Citak Raatoration 
Sangamo WaatoiVTwnlvanille CreaWUka Hiitvwn PCB Co nfundStta 

ScMumbarBarTkchnolOBy Cfxporattan 

CotacUon (ta(Ba;:02/1saOIO thru 02/17^0 
Shot Numbflf NoftWno EMflim Hwrttonrraedl Probe ID f L Water Depth PrPbeDemhr DeecrfbMeii 

670 1073725.18 1465407.01 72238 ata260t00tob 722.38 0.00 0 Bedrodt 
67t 1073728.67 1466405.05 710.09 8la26CH05eatf 719.09 0.00 0 
672 1073737!O6 1485306.09 716.71 eta 26 0+10 71471 580 1 Sand over Miock 
673 1073750.39 1486384.44' 715.46 sta260+20 711.26 3.70 4.2 SandororBedfock' 
674 1073764:68 1465381.75 716.58 818 26 0+30 711:18 2.60 5.4 Sand over Bedrock 
676 1073762.17 146637774 717.35 8ta 260*40 711.65 1.80 5.7 Sisndbwr Bedrock' 
'676 1073774.12 1465371.46 717.28 sta260*60 715.88 1:80 1.4 Sand over Bedrock 

. 677 1073789.85 1465370.84 719.23 8ta 26 0+60 eCNV 714.23 0.00 5 Sand oyer Bedrock 
678 1073801.29 1465366.54 72236 sta 26+76 fob 71436 000 8 Sand over Bedrock 
670 1073095:88 . 1465304.02 710.27 8ta 27 0+00fob ,719.27 000 0 Bedrock 
660 1073705.96 1466300.71 71519 eta 27 0+10 ecw 715:19 4.00 0 Bednxk 
681 1073717.60 1466202.57 71266 8ta27D+20 712.20 5.40 1.4 Sand over Bedrock 
662 10/3733.53 1466261.23 716.09 sta 27 0*30 710.89 3.10 5.2 Sand over Bedrock 
663 1073749.50 1465»7.22 717.46 8ta27(H40 712.05 1:60 5.4 'Sand over ^rock 
684 1073762:81 1465291.66 718.58 sta 27 0*50 714.08 o:5o 4.5 Sand owr Bedrock 
686 107377.1:69 1465290.82 710.12 sta 270^ ecw 716.12 0.00 4 , Sand over Bedrock 
686 1073790.81 1465269.40 72224 8ta27p*65tob 716.44 0.00 58 y Sand oyer Mrock 

^ Bodrodc 687 1073713 83 1465183.47 72256 . 8ta280+00tob 720:66 0.00 0 
y Sand oyer Mrock 
^ Bodrodc 

688 1073715.70 1465183.80 710.17 sta 28 0*02 EOW 719.17 0.00 0 BedrcKk 
689 1073723.84 1465177.78 71547 sta 28 0+10 712.97 3.60 25 Sand over Bedrock 
600 1073736.^ 1465176.96 71540 sta2BO+20 711:90 2.80 4.5 Sand over Bedrock 
691 1073747.02 1465176.00 71502 sta 28 0+30 712.52. 2.80 3.5 Sandoror Bedrock 
692 1073767.10 1465175.80 71501 sta 28 0*40 713.01 310 3 Sand over Bedrock 
003 1073773.43 1465180:50 717.33 sta280*50 71443 2.20 2.0 Sand over Bedrock 
604 1073787.68 1465184.83 710,03 sta 28 0^ EOW, 714.03 0.00 -6 . Sand over B^rock 
695 1073800.18 i4Mi».06 72470 sta 280+70 tab 717.79 0.00 7 Stover Bedrock 
696 1073699.15 1465090.80 721.20 sta 29 0+00tob 718.20 0.00 3 Sand over Bedrock 
697 1U/3/02.30 1465086.78 710.18 8U290*05ew 717.16 0.00 2 Sand over Bedrock 
698 1073712.58 1465085:89 718.07 sta 29 0+10 712.97 i:io 5.11 Sand over Bedrock 
699 1073724.58 1465067.30 717.W sta 29 0+20 712.13 1:80 5.2 Sand over Bedrock 
700 1073748.38 1486081.73 718.82 sta 29 0+30 712:62 2.20 4.3 Sand over Bedrock 
701 1073769.29 1465081.45 716.56 sta 29 0*40 713.76 2:50 2.8 'Sand over Bedrock 
702 1073774.03 1466082.61 716.00 sta 20 0*50 713.70 3.10 2.3 SancI over Bedrock 
703 1073794.36 1465082.65 719.32 sta 29 0*65 eow 713:42 0.00 5.0 Sand over Bedrodc 
704 1073806.15 1465081.70 724.07 sta 29 0+75 tob' 714:87 0.00 9.2 Sand over Bedrock 
706 1073800.30 1464982.77 72288 sta 30 0+00tob 713:88 0.00 9 Send over Bedrock 
707 1073793.93 1464982.73 718.87 sta 30 0*07 ew 709.87 0.00 9 Sand over Bedrock 
706 1073780.81 1464979 95 715.38 sta 30 0+20 710.M 3.50 45 Sand over. Bedrock 
709 1073770.77 1464979.60 71532 sta 30 0+30 710.82 3:60 4.6 Sand over Bedrock 
710 10/3/61.29 1464980.03 710.19 sta 30 0+40 711:89 2.70 4.3 Sand over Bedrock 
711 1073742.21 1464982 59 717.92 sta300+50 71,1:62 0.80 6.3 Sand over Bedrodc 
712 1073718.03 1464988:21 71506 sta 30 0*60 713:36 0.80 47 Sand over Bedrock 
713 1073697.79 1464901.66 718.62 sta 30 0*65 eov 713.62 0.00 5 Sand over Bedrock 
714 1073690.14 1464TO.02 723.74 sta 300+75 tob 721124 0.00 2.5 Sand over B^roA 
715 1073681.53 1464901.72 724.16 sta 31 0+00 tob 713.63 0.00 10.5 Sand over Bedrock 
718 1073690.22 1484901.30 718.81 Sta 31 0+10 ecw. 709.61 0.00 0 Sand oror Bedrock 
717 1073707.61 1464896:86 718.07 sta 31 0+20 710.67 0,90 7.4 Fine unds o\er:Bedrock 
718 1073724.88 1464804:60 717.11 sta 31 0+30 710.41 1170 6.7 Fine sands oterBedrock 

• 710 1073741.57 1484801.67 716.73 sta 31 0+40 700:13 2:20 7.6 Hneisands over Bedrock 
720 1073765.78 1464889.43 71620 sta 3V0+50 708.40 2.70 7.8 Fineisands over,Bedrodc 
721 1073786.44 1464887.30 715.92 sta 31 0+70 eow 715:72 3:00 0.2 Fine sands over.Bedibdc 
722 . 1073800.78 1464801.08 724:56 Sta3t0+60tob 71506 0:00 6.6 . Rne sands over: Becbock 
723 1073772.19 1464758.00 72401 ^320+00tob 715:81. 0,00 8.2 Fine sands over: Bedrock 
724 1073764.80 1464757.33 718.56 sta 32 0*08 eow 710.76 0.00 7.0 Rne sands over Bedrodc 
726 1073742.13 1464761.44 716.82 sta 32 0+16 708.82 1.90 8 Rne sands over Bedrock 
726 10737M.61 1464783.32 716.82 sta 32 0+25 709.42 1.^ 7.4 Fine sands over Bedrock 
727 1073704.15 1404767.71 71560 sta 32 0+35 708.06 2.10 8.6 Rfie sands over Bedrock 
728 1073696.68 . 1464770:66 716.62 sta 32 0+45 712.32, 2.30 4.2 Fine sands over. Bedrodc 
729 1073678.06 1464776.02 71500 eta 32 0+55 712:70 0.70 53 Rne sands over Bedrock 
730 1073657.26 1464784:05 71584 sta 32 0*65 eow 711.44 o.bo 7.4 Rne sands over Bedrock 
731 1073649.79 1464788:66 724:46 sta320+75tob 716.26 o.bo 8.2 Rne sands over, Bedrodc 
732 1073634:06 14M678:14 724:66 sta 330+00tob 713:06 0.00 11.8: Rne sands over Bedrodc 
733 1073643.58 1464674:04 71569 sta 33 0+10 eow 715.89 000 2.8 Fine sarkls over,Bedrodc 
734 1073657.29 1464677.21 71590 sta 33 0+20 711.10 1.70 5.8 Rne sands over Bedrodc 
735 1073674 65 1464^5:22 71832 sta 33 0+30 709.72 2:40 6,6 Rne sands oval: Bedrock 
736 1073694:86 1464675.25 71550 sta 33 0*40 700.00 2.00 7.5 Rne sands over Bedrock 
737 1073718.93 1484674.64 716.73 ste33D*50 709.23 2:00 6.5 Rne sands over Bedrock 
738 1073741.35 1464^.16 71532 sta 33 0*65 eow 714.62 030 37 Rne sands ovar Sedrodc 
739 1073753:22 1464675.50 72456 sta 33 0+75tob 718.66 0.00 5.9 Rne sands over.Bedrbck 



AHactiniantl 
Pi»«ra<lt«:Bednxik and Sedlmenl Sumy RenuHa 

TwahamHa Cteak Raatnrailon 
Suigamo Wntonrrvmlvemlla CmWUka HittweD PCS Co ilnaSonSu iiRindSKo 

Sctitumbargar Ikchmdogy CoiparaUoi 

740 1073608.19 1464567.44 724.78 ^34(M)0tob 700.78 0.00 15 Rna sands ow Bedrodt 
741 1073817.78 1464587.74 71024 8ta340H0e(iw 700.74 0.00 0.5 Rne sands bvsf Bedibdc 
742 1073833.95 1464531.44 71&41 8ta34(H20 708.11 3.20 7.3 Rna sands over Bedrodt 
743 1073660.53 1464685.37 710.45 8ta34(H30 708.75 2.10 7.7 Rne sands over Bedrock 
744 1073869.98 1464670.84 716.90 8ta34Ot40 708.10 1.70 8.8 Fine sands owrSitt. Refusal 
746 1073678.60 1464589:69 716.81 •ta 34 0*50 707.61 1:80 9.2 Rne sands over Bedrodc 
746 1073697.54 1464888!B6 718.63 - gta 34 0*60 707J23 2.20 0.3 Rne sands over Bedrock 
747 1073709.24 1464586.93 717.47 sta34(H70ecw 700.07 0.60 8.4 Sanc^ silt owr Bedrock 
748 1073719.44 1464568.97 723.48 ita340t80tob 716.68 0.00 . 6.8 Send ow. Bedrock 
749 1073690.07 1404495.07 723.90 tta35CH00tob 708.00 0.00 15 Sand over Bedrock 
760 1073597.09 1464402.22 717.35 8ta35(H10MW 709.65 1.30 7.7 Sand over Bedrock 
761 1073614:87 1464487:M 716.35 ala36(H20 709.45 2.10 6.0 Sand owr Bedrock 
762 1073631:67 1464487;M 716.32 sta350+30 708.312 2.10 8 Sand over Bedrock 
753 1073645.20 14^8.25 716.33 sta36(M0 700.53 2.20 68 Sand over Bedrodc 
764 1073664.03 1464471.74 71704 «ta360*50 708.94 1.60 8.1 Sand over Bedrock 
766 1073671.22 1464470.28 71062 8ta350*60 707.12 2.00 9.5' Sand over Bedrock 
766 1073688.27 1464461.43 718.73 sta 35 0*70 ew 709.03 0.80 0.7 Sand ovar Bedrock 
767 1073099.76 1464466.93 722.09 •ti350*80t(}b 717.49 0.00 6.5 Sanclowr Bedrock 
76B 1073802.09 1464386.91 7^85 stdUO+OOtob' 714:35 0.00 0.6 Send over Bedrock 
769 1073674.60 1464389.28 71003 sta 36 0*10 eow 700.03 0.00 9 Sand owr Bedrock 
760 1073^.60 1464394:05 717.29 sta 36 0*20 707.40 1.20 0.8 Sand OMf. Bedrock 
761 1073643 88 1464393.43 715.08 sla3ep*30 708.18 2.50 7.8 Sand over Bedrock 
762 1073630.16 146430031 716.20 sta 36 0*40 708.00 2.20 8.2 Sand over Bedrock 
763 1O73610;O8 1464401.26 71074 sta 36 0*50 709.04 2.00 7.1 Sand OMT Bedrock 
764 1073601.43 1464400.31 71016 sta 36 0*60 709,06 2.20 7.1 Sand over Bedrodc 
766 1073583.44 1464402.70 715.13 8ta30O+76oow 708.33 3.20' e.a Sandy. siB over Bedrock 
766 1073671.26 1464404.65 724.39 sta360*00tob 710.10 0.00 14.2 ' Sandovar.Badrock 
767 1073546.01 1484307.63 72361 sta 37 0^ tob 700.61 0.00 14 SarKlovsr Bedrock 
768 1073564.32 1464310:26 715.70 sta370+16eow 710.20 2.50 6.6 Sand over Bedrock 
769 1073578.00 1404309.34 714.97 sta 37 0+23 708.57 3.30 6.4 Sand over Bedrock 
770 1073594.60 1464298.47 71067 sta 37 0*35 708.67 1.70. .8 SandoverBacirock 
771 1073610.66 146420S:O4 71089 sta 37 0*45 709.40 1.60 7.4 Sand ovsf Bedrock 
772 1073625.40 1464289.49 71074 sta 37 0+55 704.64 1.70 12.1 Sand owr. Bedrock 
773 1073642.29 1464286.26 717.20 sta 37 0*65 705.80 1.30 . 11.4 Sand over Bedrock 
774 1073668.83 1464280.31 715.86 sta 37 0*60 ew 709.96 2.00 6.0 Sand OMT Bedrock 
775 1073669.55 1464275 45 72395 sta 37 0*00 tbb 714.85 0.00 0.1 Sand ow Bedrock 
776 1073661.60 1464176.00 722.02 sta 38 0*00 tob 709.62 0.00 lis Sand oyer Bedrock 
777 1073634.32 1464171.16 717.89 staSSO+IOeow 711.19 2.00 6.7 Sand ovar Bedrock 
778 1073610.31 1464185.07 714.74 sta 380^20 703.84 3.60 10.9 Sand over. Bedrock 
779 1073807.73 1464183:08 71026 sta380*30 70400 1.90 12:2 SancI over Bedrock 
780 1073692.40 1464182.00 71077 sta 38 0*40 700.37 1.60 10.4 Sand OMf Bedrock 
781 1073576.72 1464181.77 71005 sta 38 0*60 708.25 2.20 7:8 Sand over Bedrodc 
782 1073661.68 1464186.07 71015 sta 38 0*60 706.75 2.00 0.4 Sand ovw Bedrodc 
783 1073544.40 1464201:17 72352 8ta380*70eow 714:92 1.80 8.6 Sand over Bedrock 
784 1073533.62 1464202.02 723.22 sta 38 0*80 tob 710.22 0.00 13 Sand over Bedrock 
786 1073600.01 1464136.71 72103 Bla 30 0*00 tob 708.93 0.00 13 Sand qvof Bedrock 
788 1073518.24 1464126.73 71017 tla390*1&eow. 707.17 0.00 11 Send over Bedrock 
787 1073632.17 1464119.72 716.05 sta 39 0*25 708.35 1.3 8.6 Sand over Bedrock 
788; 1073548.03 1404114.30 717.00 sta 39 0*35 706.20 1.30 10.8 Sand ovar Bedrock 
789 1073^.70 1464109.36 71080 8bi390*45 708.30 1.60 8:5 Bandog Bedrock 
790 . 1073577.06 1464103.87 715.43 . sta 30 0*55 707.43 . 2.90 8 Sand over Bedrock 
791 1073589.86 1464095.00 71397 6ta390*65 704.17 4.20 0.8 Sand over Bedrodc 
792 107^.14 146406927 714.46 staSOO+BOeow 711.66 2:20 2.8 Sand over Bedrodc 
793 1073813.23 1464066.62 723.26 sta 39 0*85 tob 716.26 0.00 7 Sand over Bedrock 
794 1073568.04 1463987.57 722.48 sta 40 0*00 tob 717.48 0.00 5 Sand vror Bedrock 
796 1073552.32 1463068.23 718.54 sta 40 0*05 sow 71354 0.00 5 Sand over Bedrock 
796 1073522.63 1464000.99 714.31 sta 40 0+25 706.71 3.90 7.6 Sand owr Bedrock 
797 1073514.72 1464016.21 716.64 sta 40 0*35 708.14 2.40 7.7 Sand over Bedrock 
798 1073503.94 1464023.26 717.28 Sta 40 0*45 710.48 1.10 6.8 . Sarid over Bedrock 
799 1073400,10 1464035:27 71018 sta 40 0*55eow 708.28 0.00 9:9 Sand over Bedrock 
600 1073473.14 1464049.06 71096 8ta4Q6*7Dls!d 700.08 O.Ob 9 Sand ovar Bedrock 
801 107«62.9P 1464068.18 71048 sta 40 0+80toe 706.48 0.00 10 Sand over Bedrock 
602 1073454.05 1464061.44 722.61 sta 40 0*90tob 710.51 0:00 12 Band OMf Bedrock 
603 1073300.73 1463994:06 . 72202 sta410*00 tob 707.32 o.po 14.7 Sand OTOf Bedrock 
604 1073403.27 1463982:08 718.68 sta 41 0*10toe 707.28 0100 11.3 Sand over Bedrock 
805 1073423.37 1463985.48 71029 sta 41 0*25 eow 708.39 o:oo 9.9 Sand over Bedrock 
806 1073439.47 1463957.23 71064 sta 41 0*35 708.54 I'.BO 8i1 Sand over Bedrock 
807 1073487.36. 1463940:47 71020 sta 41 0*45 709.00 2.10 7.2 Sand over Bedrock 
808 1073469.83 1463936 47 71620 sta 41 0*55 708.20 3.20 7 Sand over Bedrock 
809 1073479.54 1463930.46 714:46 Bta4i(H6S 708.76 3.00 5:7 Sarvl over Bedrock 
810 1073493.84 1463009.26 714.83 sta 41 0*60 eow 713.93 3.30 0.9 Sand owr Bedrock 

. --



AttachnMntl 
Pre4)i«d(|* Btdnck and Badtniant Siirvay Raautts 

TMvafliila CraakRaatnntinn 
Sanatmo WaatoiyiVwtvamlla CreaUUfca (tartwell PCB Co iSuperfundSHa 

r lachndogy Corporata 

611 1073490.66 1463907.60 72267 8la410<«lt6b 721.67 0.00 1 Sand over Bedrock 
013 1073430.27 14^7.00 722.53 8ta42(H)atob 71633 0.00 6.2 Sand over Bedrodc 
014 1073426.27 1463622.68 717.911 8ta42 0«05e(w 713:41 0.30 4.6 Sand over Bedrock 
015 1073411:01 1463837.62 716.25 Ma 42 0^15 708.75 2.00 7:5 Send owr Bedrock 
816 1073390.07 1463847.40 71602 Ma420+25 707.62 2.20 0.4 Sartdowr Bedrock 
817 1073300.01 1403865.78 716.67 Ma 42 (K35 700.07 2.60 7.6 Sand over Bedrock 
01B 1073377.40 1463806.20 71604 Ma 42 0+46 708.24 2.20 7.0 Sand over Bedrock 
019 1073366.33 1463077.84^ 71690 Ma 42 0+55 700:39 1:20 0.6 Serid over Bedrock 
020 1073351.49 14^1.00 717.32 Ma 42 0+65 708.22 0.90 9.1 Sand over Bedrock 
021 1073343.60 1403906.62 717.84 ^42 0+75eow 706.64 0.40 11.2 Sartd over Bedrock 
022 1073326:34 140391047 72683 Ma420+05tob 714:03 0.00 0 ~ Sand over Bedrock* 
023 1073264.75 1463673.62 721:11 Ma430+00t0b 707.11 0.00 14 Sand over Bedrock 
824 1073270.07 14«a50.13 717.06 Ma430+10ecw 705.00 0.00 12 Sand over Bedrock 
026 1073204.05 1463043.00 717.41 Ma 43 0+20 707.21 0.80 10.2 . Sand over Bedrock 
026 1073307.70 1463832.42 717.06 Ma 43 0+30 707.00 1:20 10 Sand over Beclieck 
027 1073310.95 1463821.74 71620 Ma 43 0+40 706.19 1:00 10.1 Sand over Bedrock 
628 1073331.54 1463812.45 71697 Ma 43 0+50 706.97 2.30 9 Sand over Bedrock 
029 1073344.67 1463001.60 71633 Ma 43 0+60 707.23 1:00 '9.1 Sand over Bedrock 
030 1073362.07 1463780.44 71677 Ma 43 0+70 705.37 2.60 164 Saiid over Bedrock 
031 1073370.36 1463771.26 714.91 ^43 0«65eow 712.41 3.30 2.6 Sand 0 w Bedrock 
832 1073378.23 1463783.01 722.89 Ma430+05tob 714:29 0.00 8.0 Sand over Bedrock 
033 1073308.73 1403076.02 722.46 Ma 44 0+00 fob 700.40 0.00 14 Sand over Bedrock 
834 1073300.62 1463601.05 717.11 Ma440+10eow 712.21 110 4.9 Sand over Bedrock 
836 1073204:42 1463007.77 71603 8ta 44 0+20 706:93 2.20 10.1 Sand over Bedrock 
836 1073267.00 1403707.40 71619 Ma 44 0+30 . 704:69 2.00 11.5 Sand over Bedrock 

1037 1073260.00 1483716.31 71663 Ma 44 0+40 705.63 150 11 Sarid over Bedrock 
636 1073235.10 1403733 80 71663 Ma 44 0+50 706:03 1.60 10.6 Sand over Bedrock 
639 107^J1 1403740.60 717.13 " ~ Ma440+e0 704:83 1:00 1Z3 Sertd over Bedrock 
040 1073105.2& 1463762.44 71660 Ma440+65eaw 714:20 1:70 2.3 Sand over Bedrock 
841 1073100.17 1463766.48 721.00 M8 440+00tob 717:08 0.00 4 Sand over Bedrock 
042 1073121.40 14030^.81 720.87 sta45p+0atDb 712.87 0.00 8 Sartd over Bedrock 
i943 1073125.31 1403669.30 71619 Ma450+05eow 717.69 6.00 0.5 Sand over Bedrock 
044 1073140.68 1463668.33 71660 Ma450+15 703.80 1:60 12.0 Sand over Bedrock 
046 1073162.29 1403M7.08 717.28 •ta 45 0+25 704.18 0.90 13.1 Sand over Bedrock 
046 1073170.52 1403635.61 71645 8ta450+35 702.55 1.70 13.9 Sand ow Bedrock 
847 1073184.75 1463025:15 71640 8ta450+45 702.76 170 13.7 Sand over Bedrock 
848 1073208.11 1403610.80 71669 sta 450+65 705.09 170 11.6 Sand over Bedrock 
049 1073220.63 1463600.39 71602 8ta460+75 704.62 130 12.3 Sand 0^ Bedrock 
080 1073241.00 1463503.19 717.30 sta 45 0+85eow 709.00 6.70 6.3 Sand over Bedrock 
851 1073248,20 1463567.57 72168 Ma45 0+Mtob 710.58 0.00 11.3 Sand over Bedrock 

CoDectfon (Me: oznmo 
Shot Nymbey Northtnq EaeBna ElwMonfiySedl Probe ID ] Water Depm Probe Deoth DeeeriiiBen 

662 1O73170;iei 1463603166 722.03 sta 46 0+00 tob 719:03 0 2:2 Rne Sand Over.Bedrock 
053 1073171.065 1463506.401 717.00 sta4e0+05e(Mf 704.90 0 13 .Rne Send C^rBedrock 
864 1073104.187 1463512.946 717.24 Ma 46 0+15 706.74 0.8 165 Fine Sanci OverBedrock 
655 1073151.605 1463516:710 717:63 Ma 46 0+25 702.63 0.6 15 Fine Sand Over-Bedrock 
056 1073132.246 1463530:i04 71657 sta 46 0+40 701.27 15 15.3 Fine Sand O/er: Bedrock 
858 1073105.210 1463556.519 71642 sta 46 0+60 70172 1.5 147 Rne Send Orer.Bedrock 
659 1073070.041 1463572.380 710.66 Ma 40 0+75 704.90 16 14.7 Rne Send Over. Bedrock 
NA 1073071.64 1463592.06 719.84 Ma 46 0+95 eow 714.84 0 6 Rne Sand Over:Be(irDck 
NA 1073065.43 1463597.76 724:21 ^401+00 lob 71691 D 7.3 Fine Sand Over Bedrock 
NA 1073007.97 1463514.37 720.30 sta 47 0+00 tob 717.49 0 2.9 Rne Sand Over Bedrock 
NA 1073014.18 1463509.19 71682 Ma 47 0+05 eow 714:02 2 2 Rne Sand Over Bedrock 
860 1073024.343 1463513:437 71446 Ma 47 0+16 7O2;e0 3.4 116 ^ Rne Sand Over Bedrock 
861 1073046.017 1463511.31 71644 Ma 47 0+25 701:14 14 15.3 Rne Sand Over BbdrtxA 
662 1073060.691 1463501.032 716.40 Ma 47 0+40 702.96 1.6 13.5 Fine Said Over, Bedrock 
063 1073075.96 1463468:265 71622 Ma470+K 700.82 1.7 15.4 Rne Said Over Bedrock 
664 1073005.103 1463463247 717.17 Ma 47 0+65 702.37 0.7 14.8 Fitie Sand Over Bedrock 
665 1073111.015 1463453.452 717.45 sta470+80 702.66 0.6 14.8 Rne Sand OnrSedrock 
066 1073126.920 1463447.301 717:79 sta 47 0+95 eow 70Z40 . 0 15.3 Rne Sand ,Over Bedrock 
067 1073140.14 1463435:671 722:60 Ma 471+05tob 706.90 0 150 Fine Sand Over Bedrock 
068 1073000.029 1463301:691 721:40 Ma 46 0+00tob 704.68 0 16.0 Rne Sand C^r.Bedrock 
069 1073008.306 1463373:471 71776 Ma 40 0+10 700.06 0 17.7 Rne Sand Bedrock 
070 1073049.704 1463391.151 717.00 sta 48 0+20 eow 701.60 0 16.2 Rne Sand Orer Bedrock 
071 1073033.673 1463403.060 71630 Ma 40 0+30 701.16 1.5 15.2 Rne Sand Over.Bedrock 
672 1073013.81 146342i).540 71667 Ma 40 0+50 700.87 1.1 15.0 Rne Sand Over Bedrock 
873 1072992.600 1463429:656 71610 Ma 40 0+60 701.40 2.7 13.7 Fine Sand Over Bedrock 
874 1072979.40 1483447:016 714.72 Ma 40 0+70 704:92 2.9 9.6 Rne Sand iOrer, Bedrock 
876 1072807.49 1463450.634 71604 8ta40O+6Ooow 711:64 1.6 4.4 Rne Sand Over Bedrock 
NA 1072960.31 f4634«.69 720.28 Ma 48 0+90 tob 720.28 0 0 Bedrock 

.Pao+Sol* 
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CodactlondMe: 0200/10 
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877 1073C84.213 ,1403268.671 721.45 sta 400^00 tob 700.16 0 13.3 fine Sand over Bedrecfc 
878 1073012.870 1463281.216 716.50 8ta400+1S 703.60 0 16 iRne Sand over Bedfocfc 
679 1072007^470 1463290.11 717.60 8ta4e(H3O0ow 600.69 0 18 !Rne Sand over Bediock 
880 1072083.228 1483300.718 716.45 8ta400«40 600.15 13 17.3 Fine Sand over Bedrock 
681 1072865^05 1463332.481 715.65 ^490^ 600.15 2 16.5 ^Fine Sand over Bedrock 
882 1072862.802 1463344.123 715.71 Sta400+60 608.01 1.0 17.7 Rne Sand over Bedrock 
883 1072936.421 1463358.875 716.44 >ta400475 701.34 2.2 14-1 i Rne Sand owf Bedrock 
684 1072821.424 1463376.719 71525 sta49CM)0eaw 708:76, 2 6.5 Rrte Sand over Bedrock 
685 1072914.05 1463377.815 721:08 sta491«00tob 71608 0 5 Rne Band owr Bedrock 
668 1072647.637 14632801172 721:85. 8ta500«00tob 714:86 b 7 ' Rne Sand ovar Bedrodt 
887 1072662.498 1463293:777 716.80 fta60(H05MW 71139 0.7 5.6 Rne Sand over Bedrock 
888 1072863.403 1463278.306 716.04 8ta500+20 609.14 1.6 16.0 Rne Bandover Bedrock 
880 1072887.38 1463281.044 716.40 staWO+35 605.60 1.2 20:8 Rne Sand ovv Bedrock 
890 1072900.732 1463240.120 71644 8ta500M5 69764 13 18.8 Rne Sand over Bediodt 
891 1072024 774 1463220 567 715.06 •ta50CH60 698.98 1.7 17 Fine Sand over Bedrock 
892 1072944.109 1463210.061 71609 891500*70 600.10 1.6 16.0 1 Fine Sand ovar Bedioclr 
893 1072067.660 1463206.372 717.40 eta50a*85eow 704.80 0 12.6 : Rne Sand over Bedrodt 
894 1072976.116 1463107.656 720.0) sta500*95tob 707.60 0 13.2 Rne Sand over Bedrock 
NA >072804.88 1463085.87 721:23 •ta 51:0*00 tob 719.73 0 16 Firw Sand over Bedrock 
895 1072891034 1463082.227 722:46 8ta5ip*0Seow 716.46 1.7 7 Rne Sand over Bedrock 
896 1072870.964 1463107.181 715.71 sta610*20 703:11 1.7 12.6 Rne Sand over Bedrock 
897 1072869.31 1463127.705 715.81 8ta610*30' 697.01 i.7 17.9 Fine Sand over Bedrock 
896 1072837.723 1463140.007 71621 8ta510+40 607.51 1.3 I8.7 . Fine Sand over Bedrock 
690 1072817.792 1463167.181 7164r 8ta510*55 607.71 1.1! 18.7 Rne Sand over.Bedrock 

- 900 1072793.042 1463188.035 71663 sta610+70 690.03 0.0 17.0 Fine Sand owr Bedrock 
001 1072773.671; 14^13.653 71698 8ta 51-0*60 eow 703.08 0.6 13 Fine Sand over Bedrock 
002 1072787.003 1463220.82 721:85 8ta510*90tob ,712.56 0 0.3 Fine Send over Bedrock 
903 1072893.76 1463141.630 720.99 sta S20*00tob 713.69 0 7.3 Rne Sand over Bedrock 
004 1072898,421 1463132.941 71677 sta 62 OtOS.eow 703.67 0.6 13,1 'Fine Sand ovH-Bedrock 
005 1072712.653 ,1463117;B40 717.88 sta 52 0*20 701.28 0 16.6 Rne Sand over Bedrock 
006 . 1072738.367 14630M.704 716.74 8ta 52 0*40 608.84 0.6 17:0 iFlne Sandover Bedrock 
007 1072755.53 1463083.368 71560 sta 52 0*55 606.00 10 10.6 Fine Sand owr Bedrock 
008 1072772.435 1463060.455 71556 ^52 0«55 695.56 1.9 20 fine Sand over Bed^ 
000 1072760.237 1463058.231 715.03 ^ 52 0*75 606.33 1.5 10.6 Rne Sand Qwr Bedrock 
010 1072810.001 1463034.485 714.65 8ta52 0«00eow 713.05 18 0.7 Rne Sand 0^ Bedrock 
oil 1072814.312 1463036.482 721:50 •ta 521*00lob 721.66 0 0 BedRock 

QPediondite: 02^/10 
ffhotNumOfif WQrtttfna EaiMho Hei^onfBSed) Probe ID .1 k) Water Depth Probe Depth ppKilegai! 

912 1072747.791 1462054.662 722.16 sta 53 0*00tob 710.06 0 3.1 Fine Sand Onr Bedrock 
013 . 1072742.652 1462060.720 713.88 sta 63 0*05 BOW 712.68 1-7 1:2 Fine Sand Orer Bedrock 
014 1072727.361 1462860.38 714.45 tta630*20 697.35 2.0 17.1 Fine Band Over Bedrock 
1138 1072701.485 1462008.270 714:10 sta 53a 0*30 694.60 2.5 10.5 Fine Bend Over Bednock 
1136 1072583.481 1463013:461 716.32 sta 5^0*40 691.82 1-3 23:7 Fine Bend Over Berkock 
1134 1072656.33 1463041.467 717.47 sta 53a 0*55 699.17 0 18.3 Firie Band Over Bedrock 
018 1072664.581 ,1463033.401 717.36 sta 53 0*65 699.86 0 17.6 Fine Band Over Bedrock 
010 1072635.536 1463054.420 717.14 sta 530*60 eow 702.34 03 14.8 Fine Setrd Over Bedrock 
020 1072621.149 1463056.184 721.38 sta 63 0*00 tob 704.36 •0 17 Fine Sand Over Bedrock 
021 1072553.64 1462082.128 722.04 sta 54 0*00 lob 702.04 0 20 Rne B^ Over Bedrock 
922 1072662.680 1462070.409 717.18 lta54 0*10eow 607.18 0 20 Fine Bendpver Bedrock 
023 1072582.819 1462051.826 71664 sta 54 0*20 897.24 0.7 19.3 Fitve Send Ovar Bedrodk 
1:133 1072020:754 14^e03'79a 716.08 Ita S4aO*35 603.76 1.3 22.2 Fine Send Over Barkock 
1132 1072631.260 1462880.967 710.01 54a 0*45 607.81 1.3 18.2 Fine Berid Over Berkock 
028 1072638.071 1462600.486 715.25 sta 54 0*60 695.35 2.1 10.0 Rne Band Over Bedrock 
027 1072665.911 1462878.781 714.87 sta54 0+75 608.27 2.4 16.6. Fine Band C^r Bedrodt 
028 1072666.264 1462863.072 71695 sta540*e5eow 712.35 0.4 4.6 Rne'Bend Orer Bedrock 
020 1072872:146 1462866.46 722.07 sta 64 0*05 tob 718.07 0 4 Rhe Bend O/er Bedrock 
030 1072620.818 1462780.715 721.62 sta 65 0*00tob 718.02 0 2.7 Fine Band Over Bedrock 
031 i072m3.820 1462786.736 71650 sta 55 0*10^ 710.18i 0.4 6.4 Rne Sand Over Bedrock 
032 1072600.652 1462805.049 71664 sta 55 0*20 709.94 1.6 6:7 Rne Sand Over Bedrock 
033 1072584.306 1462821.300 71674 sta 55 0*45 608.14 10 17.6 Rne Sand Over Bedrock 
034 1072864 056 1462830.826 71631 ^550*60 607.71 0.0 lae Fine Sand Over Bedrock 
1131i 1072641:565 1482670.13 71615 sta5SaO*eo 695.25 1.1 2o:o Rne Band Over Bedrock 
1130 1072510.645 1462881.003 716.22 sta S5a 1*00 69432 1 22 Rne Band Over Beikook 
037 1072403.177 1462012.673 71683 sta 551+20 eow 800.23 0.4 17.6 Fine Bend Over Bedrock 
038 1072488 002 1462017.265 72601 sta 551*26 tob 703.01 0 16.1 Fine Barid Orer Bedrock 
030 1072445.08 1462863.338 710.97 sta 56 0*00tob 713.77 D 63 Rne Band Over Bedrock 
040 1072448:836 1462860.06 714.00 sta 56 0*05 eow 706.40 3 7.6 Rire Bind Over Bedrock 

Provtoia 
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1128 1072490.724 14i62824.725 716.73 8ta66a0^30 693.33 14 22.4 Fine Sand Over Bedrock 
1127 1072506.708 1462606.425 716.43 8ta56a0«65 694.13 .0.7 22.3 Fine Sand Owr Betkock 
1128 1P72521'.W6 1462788.305 717.79 eta 5680+60 693.29 0 24.5 Rna Sand Over Bodtock 
1126 1072634.317 1462772.95 717.21 ata 568 HID 693.21 0 24 Fine Sand Over. Bedrock 
G45 1072653.92 1462766.383 716.02 ata 56 U35 70302 3.2 12 Fine Sand C\er Bedrock 
940 1072566.47 1462743.91 7ia35 ata 66 1+50 eow 709.15 0.8 7.2 Rna Sand Orer Bedrock 
947 107267376, 1462743.91 721.39 ata 661+60tob 717.39 0 4 Rna Sand Om Bedrock 

kmectlonAle: 02/^10 
-

Shot Number MortWiHi EMBIW HewMonfTWem PittbelD j 1 WatCT Depth Probe Depth Deacitptlen 
948 l6ra79.l4 1462777.67 7ia96 sla67p+00tob 714.95 0 6 Fine Sand Oror.Bedrock 
949 1072385.77 1462778,00 717.45 ata 57 6+05 eow 712.16 0 5.3 Rna Sand Ovw-Bedrock 
980 1072403.26 1462793,93 714.26 ata 57 0+25 699.66 3 14.6 Fine Sand (Xer: Bedrock 
1124 1072416.322 1462730.389 7ie:oi ata S7a 0+55 696.21 12 10.8 Ffaie Sand Owr.Betkock 
1123 1072440.174 1462707.622 71762 eta 57a 0+65 692.62 0 25 Rna Sand Owf Bedrock 
1122 1072468.065 1462688.355 716.74 ata 57a 1+00 693.74 15 22 Rne Sand Ovef:BedDck 
954 1072473.58 1462676.52 715.65 \ ata 571+20 699.05 17 16.5 Rno Sand OrorBedrock 
955 1072401.06 1462669,28 717.17 ata 67 1+35 aw 71117 0 6 Fine Sand O^er Badrock 
956 1072499.55 1462049.77 721.27 ala 571+45 (6b 719.27 0 2 Rna Sand Over Bedrock 
957 1072427;07 : 1462578.48 721:18 ata 68 0+00tob 718.38 0 2.8 Fuw Sand Bedeck 
958 1072422.39 1462566.60 717.42 ata 58 0+05 aow 712.62 0 4.6 Fine Sand (^; Bedrock 
950 1072407.30 1462594.98 717.20 ata 58 0+25 700.29 0 17 Fine SarkI Over Bedrock 
1121 1072307.757 1462626.397 7iei2 eta 68a 0+55 693.62 0.0 22.6 Fine Sand Over Bedock 
1120 1072378.628 1402637.9 71528 ataSaaO+75 .693.08 1.8 22.2 Rna Sand Over Bedrock 
1119 1072356.032 1462662.622 714:53 sta58a1+00 687.03 2.5 27.6 Rna Sand OwT; Bedrock 
903 10723K.S4 1462674.82 716.09 80 561+30 698.09 1 18 Rne Send C^r Bedrock 
964 1072301:06 1462670.41 71&46 ata 581+50 aw 716:48 17 0 Rna Sand Oror. Bedrock 
905 10722M.17 1462674:50 72a96 ata 681+55tob 71796 0 3 Rne Sand Over Bedrock 
966 1072237.81 146261471 71976 ataSOO+OOtob 71676 0 0 Fine Sand Oror.Bedrock 
907 1072243.66 1462604.94 71905 ata 59 0+15 eow 702.M 0 14 . Rne Sand Bedrock 
1116 1072278.024 1462594.32 714.77 ata 69a 0+35 694.17 2:4 20.6 Fme Sand Over: Bedrock 
969 1072276.61 14626B2:0B 714.811 eta 59 0+55 700.11 2.3 14.7 Fine Sand Over.Bedrock 
1117 1072292.24 1462678.616 714.78 ata ^0+75 602.08 13 22:7 Ftrw Sand Over. Bedrock 
1118 . 1072311.096 1462566.270 715.02 ila 59a 0+100 603.42 2.4 216 Rne Sand Over; Bedrock 
972 1072317.90 1462544:65 715.64 Ma 591+26 703:14 16 12.6 Rne Sand CKer Bedrock 
973 1072332.24 1462526.69 7iao4 ata 59 1+35 eow 712:34 2.4 16 Fine Sand Over.Bedrock 
974 1072335.31 1462620.27 718.12 8taS91+40tbb 716.12 0 2 Rna Sand Over Bedrock 
976 1072262.71 1462464.35 720.86 ataeOO+OOtob 716.66 0 43 Rna Sand Over Bedrock 
976 1072268.66 1462470.65 716.96 8ta600+5ocw 710.26 0 6.7 Rne Bedrock 
977 1072246.84 1462488.62 71979 ata 60 0+25 608.09 33 .16.7 Rne Sand Olror.Bedrock 
:NA .107223361 1462506.74 71931 ata 60 0+45 693.71 170 216 Rna Sand Over.BadroA 
1113 1072227,117 1462505:403 715.63 sta 60a 0+55 602:03 lU 22.7 Fine Sand Over Bedock. 
1112 1072204.810 1462619.305 715.57 ate 60a 0+60' 689.97 1.40 25.6 Fine Sand Ow. Bedrock 
1111 1072196.171 1462630.291 716.48 ata 60a 1+00 680.88 140 25.6 Fine Sand Over Bedrock 
982 1072188.52 1462670.08 71970 ata 601+16 em 700.70 Q.bo 16 Fine Sand Over.Bedrock 
983 1072177.47 1462670.39 71051 8ta601+25tob 709.71 0:00 9.6 Fiiie Sand Over Bedrock 
984 1072067.89 1^2607.79 71948 ata 610+00 tob 714.48 0.00 6 Fine Sand Oror. Bedrock 
965 1072072.69 146250379 71962 ata 616+05 em 702.62 0.00 14' Fine Sand Over.Bedrock 
1110 1072087.881 1462480:13 716.64 sta 61a 0+20 680.14 120 26.5 Fine Sand Over: Bedrock 
1109 1072107.305 1482470.116 ^ 716.93 ata 61a 0+45 664.93 1:00 31 Fme Sand Oyer;BedDck 
1108 1072120.026 1462452.9^ . 715:83 8ta61a6+60. 666.93 110 28.0 Rne Sand Over.Bbdrock 
1107 1072141.534 1462432.471 715.30 BtaOlaO+eo 682.00 160 32.4 . Rne Sand Over Bedrock 
1100 1072147.397 1462412:844 714:58 ata 81a 1+05 605.86 2:30 18.7 Rna Sand Owr Bedrock 
991 1072160.26 1462305.02 7ia» sta 611+20 em 717.95 apo 0.6 Rne Sand Over Bedrock 
992 1072162.19 1462389.02 72162 sta611+25tob 720:12 0.00 15 Rna Sand Oror Bedrock 
993 1072101.66 1462334.36 72157 sta 62 0+00tob 720.07 0.00 1.6 Rna Sand Over Bedrock 
994 1072100.56 1462340.70 717.09 sta 62 6+05 em 710.70 0.00 6.3 Rna Sand Over Badrock 
1105 1072082.513 1462387.003 714,14 sta 62a 0*30 686.34 2.70 26.8 Rne Sand Over Bedrock 
1104 107206Z0^ 1462381.187 714.73 atae2aO«55 684:43 2.20 30.3 Rne Sand Over Bedfock 
1103 1072047.625 1462401.063 715:55 ata 628 0+60 685:45 1:40 30.1 Fine Sand Over Bedrock , 
1102 1072026.468 1462425.909 715.60 ata 62a 1+10 689.80 120 25.8 Rno Sand Owr Bedock 
1101 1071992.855 1462429:982 71463 sta 62a 1+35 604:83 2.30 10.7 Rna Sand Owr.Bedock 
1003 1071988.26 1462464:516 716.68 ^621+50 eow 710.28 0.00 8.0 Fine Sand Over Bedrock 
1004 1071987.172 1462460.662 720.46 sta 621+56 tob 715.46 0.00 5 Rna Sand Over Bedrock 

Poflectton date; 02/23/10 
ShqtNtiinbfir Horttihia EetUnd ElevrtlonlT/Sedt Probe ID ] 1 Water Depth Probe ppptt, Pescflptlon 

1005 11071908 63 1462388:13 720.63 sta 63 0+00 tob 714.13 0 6:5 Fine Sand Over Bedrock 
1006 1071915.53 1462381.97 71502 sta 63 0+10 eow 709.32 2.1 57 Fine Sand Over Bedrock 
1099 1071932.911 1462374:017 714:24 Sta 63a 0+30 693.44 2:e 20.8 Fine Sand Over Bedrock 
1098 1071961.956 1462345.433 715:41 ala 63a 0+56 668:01 1-4 26.6 Rna Sand OverBedock 

to Cmk R«tonrtlen«4 PnfMI U 
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1097 1071976.011 1462331093 715.14 8ta 63a 0*80 685.04 1.6 20.2 Fine Sand Over. Bedrock 
1096 1071995.41 1462319.1 71505 iiae3a1*00 690.25 1.0 24.8 Fine Sand Over-Bednock 
1095 10/2024:749 1462288.30 715.66 8ta 63a 1+30 695.66 13 10.0 Firte Sand Over:Bediock 
1012 1072037.36 1462278.79 716.70 8ta63V50eow 708.20 0 8:5 Fine Sand Over, SedlDck 
1013 1072040.62 1462264.07 72188 ita 631+56 fob 719.38 0 2.5 Fine Send Over Bedipck 
1014 1071970.44 1482200.74 72102 eta 64 0+00 tob 719.12 0 10 Fine Sand Over Bedrock 
1015 1071967;07 1467206.81 716.82 . sta64D^eaw 712.02 0 4.8 Fine Band Over Bedrocfc 
1094 , 1071967.784 1462237.871 715.62 8ta 64a 0+30 89102 13 23.7 Fine S^ Over. Bedrock 
10E» 1071949.660 1462263.019 71565 sta 64a 0*55 683.75 1:3 310 Fine Sand Over Bedrock 
1092 1071921.230 1462206.269 71561 •ta 64a 0*60 686.61 13 30 Fine Sand Over, Bedrock 
1091 1071003.254 1462278.041 71547 sta 64a,1+20 684.67 VS 30.8 Fine ^nd OverBetkocIt 
1080 1071874.038 1462301.323 714.30 sta 6481+50 687.90 2.6 26.4 . Fine Sand Over Bedi^ 
1021 1071848.89 1462320.75 71502 sta 64 1+65 eow 714:02 2 1' Rne Sand Owr Bedrock 
1022 107184101 1462326.01 72148 8ta641+70tpb 718.M 0 2.5 Flr» Sand Over. Bediock 
1023 1071771.30 1462249.02 726:58 sta 65 0*^00 tob 71358 0 7 Rne Sand Over. Bediock 
1024 1071785.22 1462255.45 714.41 sta650*05eow 713.81 2.6 06 Rne Sand Over Bedrock 
1089 1071820.317 1462»6.887 71618 sta 65a 0+25 685.38. 1:3 20:8 Rne Sand Over. Bedrock 
1088 1071830.101 1462191 521 71556 8ta66aD450 685.66 17 20.7 Rne Sand Over. Bedrock 
1086 1071850.522 1462175.173 716.64 sta 65a 0*65 683.64 0.3 33.1 Rrie Sand Over Bedrock 
1085 1071886.346 1462169.707 716.26 8ta65a1+10 682.06 0.7 33.3 Rne Sand Over Bedock 
1084 1071884.023 1462142144 71503 sta65a1+40 686.03 1 ' 30 Rne Sand Over Bedock 
1030 1071911.31 1462142.00 71555 sta 651+60 eow 711.75 12 3.8 Rne Sand Over Bediock 
1031 1071016.72 1462134;^ 720.71 8ta651+66tob 710.21 0 15 Rne Sand Over, Bedrock 
1032 1071856.80 1462033:43 72130 sta 66 0+00 tob 717.80 0 3.5 Rne Sand Over Bedrock 
1033 1071850.06 1462035.44 716.30 sta 66 0*05 eow 716.00 02 0.3 Rne Sand Over.Bedrock 
1083 :l07103a335 1462076.480 716.26 sta 66a 0+26 682.36 0.7 33.0 Rne Sand Over Bedock 
1082 1071816.202 1462000.082 71505 sta 66a 0*55 OM.05 . 1- 21 Rne Send Over Bedock 
1081 1071784.230" 1462100.745 716.22 eta 66a 0*00 682.92 0.7 33:3 Rne Sand Owr Bedock 
1080 1071753.602 1462120,928 71496 sta eea 1*25 685.68 10 29.1 Rne Sand Over Bedock 
1038 1071731.46 1462107.55 713.73 8ta661+45 607.03 3.2 156 Rne Sand Over Bedrock 
1039 1071703.78 1462119.94 721:66 sta 661+60 tob 720.26 ' 2:8 1:4 Rne Sand Over Bedrock 
1040 1071707-84 1462113.38 714.24 sta 661+55 eow 714.04 b 07 Rne Sand OvBf. Bedrock 
1041 1071673.89 1462042.36 720.06 sta 67 0+00 tob 717.06 0 3 Rne Sand Over.Bedrock 
1042 1071677.53 1462038.13 716.48 sta 67 0*05 eow 716.38 3.0 01 Rne Sand Over Bedrock 
1043 1071716.63 1462023.66 713.22 sta 67 0+30 690.12 3.6 23.1 Rne Sand Over. Bedrock 
1079 1071716.115 1462W3.642 712.89 sta 6780*55 666.69 4 26. Rne Sand Over BedxKk 
1078 1071727.064 1462083.772 71517 sta 67a 0*60 663.87 17 313 Fine Sand Over Bedock 
1077 1071765.001 1462016.222 716.64 sta 67a 1*05 670.64 0 37 Rne Send Over Bedock 
1076 .1071788:606 1461907.031 716.84 sta 67a 1*60 680.54 Q 36.3 Rne Sand Over Bedock 
1048 1071807.78 1461083.02 714:31 sta 671+45 eow 709.91 2.6 4.4 Rne Sand Over Bodrock 
1049 1071800.87 1461083.97 72072 sta 671+50 tob 720.72 0 0 Rne Sand Over Bedrock 

tePecQondateiOaASnO 
Shotliumfa^ ... 

QBiBBOS EaiMiw EtevattontTrSedl PnibelD ElevetlQnfBedrocfc^ Water Depth Elate RfPth DeecHoUon 
NA 1074791024 1466010.126 764.17 sta12 0+00tob 768.17 0 6 Fine Sartd owar.Bedrodc 
NA 1074600.362 1466012.780 760.34 8ta12 0*05 eow 765.64 0.3 4.7 Rne Sand over Bedrock 
NA 1074823.895 1466000.038 757.30 sla12 0*25 746.89 3.5 11 5 Rne Sand over. Bedrock 
NA 1074861.307 1468002.105 758.21 sta12 0*45 74011 26 18.1 Rne Sand oyerBedrodc 
NA 1074880.765 1465976.892 769.30 sla120+e5 730.70 15 19:6 Rne Sand over Bedrock 
NA 1074894.17 146596116 769.44 sla12 0*65 737.34 09 22:1 Fine Sand overiBedrock 
iNA 1074019.8 1465930.807 759.31 sta12 1+05 737.11 OB 222 Rne Sand over Bedrock 
'NA 1074943.162 1466931091 76127 sta12 1+25 737.27 0 24 Fine Sand over Bedrock 
:NA 1074955.722 1466000.78 759.76 8lai21+45 BOW 737.16 0.8 22.6 Rne Sand over Bedrock 
NA 1074063.475 1466886:660 763.16 8ta12 1+50 TOB 736.86 0 27.3 Rne Sand over.Badrock 
NA 1075032.634 1466016.053 763.51 stall 0*00 TOB 744.01 0 19.5 Fine Sand over Bedrock 
iNA 1075026:173 1486020.917 759.38 slatlO+OS BOW 74118 0.8 187 Rne SEVKJ owrBedrock 
<NA 1076003.306 1466037:334 769.13 stall 0+25 738.03 1.1 211 Rne Sand over.Bedrocfc 
NA 1074979.887 1466040.509 769.04 stall: 0+45 73824 12 20.8 Rne Sard ow Bedrock 
NA 1074954.632 1466060.422 763.83 stall 0*65 73083 0 27 Rne Sand over Bedrodc 
NA 1074062.200 1466055.793 769.00 sta110*66 732.60 07 27.3 Rne Sand over Sedrock 
NA 1074846.10 1466061.702 757.024072 stall 1+05 730.82 19 18:1 Rrve Sand over,Bedrock 
NA 1074826062 1466070.012 760.642109 stall 1+30 eow 757.74 37 r Rne Sand over Bedrock 
m 1074816.«2 1486073.039 763.091604 8ta1T1+35tbb 75709 0 6 Fine Sand overSedrock 

k)S«GUondat0;O3AS/lb 
Shot Number Nofthlnoi Eartna Bavatkwrrysedl PwbelD ErevaMontBedrQCkt Ittatorpeph Probe Death Deacitotloni 

NA 1074863.645 1466191.648 763.61 ^10+00 tob 754.61 0 9 Fine Sand Over Bedrock 
NA 1074802.045 1466192:158 767.06 stai0*05eow 754:66 415 2:6 Fine Sanci OwrBedrock 
iNA 1074886.225 1466180.082 758.38 sta10+25 750:78 2:5 7.6 Fine Sand Over.Bedrodc 
NA 1074017.297 1466167.342 758.78 sta 10*55 741Ba 2 17.1 Fine Sand Over.Bedrock 
iNA 1074951.628 1466147.46 769.18 sta 10*65 73078 0.7 10.4 Rne Sand OwrBedrock 

Ptgt 

... 
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COUNTY OF PICKENS! 
www.co.pickens.sc.us 

Office of Stormwater Management 

iFebruaiy 23,2010 
l^ce S. Ketcham, P.E. 
Senior Engineer/Manager 
AReADIS,U.S.,Inc 
6723 Tpwpath Road 
P.O. Box 66 
SyracusCj New York 
13214-0066 

Re: Twelve Mile Creek Restoration Project 
Addendum to SWPPP for Work Near Creek (final submission February 17,2010) 
Pickens County File # 39-18-09 

The addendum to the site plan q)proved November 2009, for the referenced project, is approved under the 
guidelines of the Pickens County Stormwater Program. Please provide five copies of the plan for 
processing. A copy wdll be retained in the Engineering office, the Stormwater office, and 3 copies will be 
returned for your distribution, one of which should remain on site at all times. This approval allows storm 
wiater dischmges associated with construction activity to discharge to waters of the State and South 
Carolina in accordance with provisions of the S.C. Pollution Control Act. Permits and/or approvals fiom 
other federal, state or local agencies may be required to comply with NPDES and other ai^Ucable laws: 
Please check With your consultant to ensure that you have all necessary permits and/or approvals fi>r this 
project. 

This approval is Only applicable for the plans submitted for this project Additional construction or land 
disturbing activities beyond the scope of these plans is not authorized and will require submittal of another 
siteplian. 

Failure to comply with the approved site plan, flie requirements of SC Regulation 72-300, the SC 
Stormwater Management and Sediment Reduction Act, or the Pickens County Stormwater Ordinance may 
subject you to applicable penalties. 

If you have any questions, please call me at (864) 898^5789. 

Kerguson 
Pickens County Stondmjbter Mmager 

cc via email: Jill Stewart - SCOHEC 
Chuck Williams - SCDHEC 
Lance Ketcham - ARCADIS 
Du'Bois Ferguson -
Gary Odbm 
Kim Veal 

322McOaiiidAvcnae.B.31 . Pickens, South CaroUna 29671 . Tdeplioiie(864) 898-57S9 . Flu(864) 89tt.SSM 



BOARD: T^H'Tr r^ BOARD: 
g^CAughn/.m ^ HemyCScotc 

EawlnH.Coop«ni ^ MDaviaMittheHMD 
GUa«A.Mcm. 

SteveaG.KIiiiet 
Soaetaiy C. Eari'Hunizii.ConiiniBloiier Coleinan F. Buckboiu^ MD > 

Premotingamlprotectmg^healAitfthepublk^themvirqnmm 

March 11,2010 

Du'Bois (Joe) Ferguson 
300 Schlumberger Drive 
Rm 263 
SugarLand, Texas 77478 

Re: Sang^o Westoo/Twelvemile Creek/Lake Haitwell PGB Contiainination Sup^fund Site 
Twelvemile Creek Restoration Project Sediment Managemoat Unit (SMU) 
Pickens. County ~ -
SCS 123456847 

Dear Mr. Ferguson, 
' J ' 

The Soudi Carolina Department of Healdi and Environmental Control has completed its review of 
documents related to the construction and' operaticm of the proposed Sediment Management Unit (SMU) 
and associated wastewater treatment systems at the referenced site. In June 1994, a CERCLA Record of 
Decision was signed for the Sangamo WestOn/Twelvemlle Creek/Lake Haitwell PCB Contamination 
Operable Unit Two Superfund Site. Subsequently, in September 2009, an E}q>lanation of Significant 
Difference was signed incorporating into the selected remedy all activities necessary to facilitate 
Woodside 1 and Woodside 2 dam and sediment removal activities. As a result of diese actions, 
construction and operation of the SMU and associated facilities is being performed under CERCLA. 

This letter contains memorandums from Mr. Krat Coleman with the Bureau of Land and Waste 
Management's Division of Mining and Solid Waste Permitting, andi from Mr. Jeff DeBessonet with the 
Bureau of Water's Division of Water Facilities Permitting. These two memorandums: constitute approval 
that the appropriate technical standards have been satisfied with regard to construction and operation of 
the SMU and associated wastewater treatment facilities. Copies of the memorandums are provided as an 
attachment to this letter. 

Please be advised that the attached approvals contain, additional requirements which must be satisfied as 
outlined in the eqiprovals. If you should need any fiirdier information, please do not hesitate to contact 
Mr. Van Keisler at (803)896-4014. 

BLWMfiletl50901 

SOUTH CAROLINA DEPARTMENT OF HEALTH AND ENVIRONMENTAL CONTROL 
2600BunStre« • GoluinbiaiSC29201 •'Phonc;(803)8S8-3432 • wwwscdhecgov 



Sincerely, 

G. Kendall Taylor, P.O., Dir 
Division of Site Assessment, Remediation and Revitaiizatipn 
Burean of Land and Waste Management 

Attachment (2) 

Cc: Leon C. Harmon Esq. (Nexsen Pruet) 
Honorable William W. WiUdus, (Nexsen Pniet) 
Lance Ketchrun^ ARCADIS 
PaulDoody.ARCADIS 
Graig Zeller, EPA Region rV 
Ross Self SCDNR 
Daphne Neel,BLWM 
Kent Coleman, BLWM 
Jeff DeBessonet, BOW 
Susan Turner, EQC Region 2 Greenville 

BLWM pie It 50^ 



MEMORANDUM 
TO: G. Kendall Taylor, P.O., Director 

Division of Site Assessment, Remediation, and Revitalization 
Bureau of Land and Waste Management 

FROM: Kent M. Coleman, P.O., Director 
Division of Mining and Solid Waste Management 
Bureau of Land and Waste Managemmit 

DATE: March 11,2010 

SUBJECT: Twelveinile Creek Restoration Project Sediment Management Unit (SMU) 
Sangamo Weston/Iwelvemfle Creek/Lake Hartwell' PCB Contamination 
Superfnnd Site 
Location: 34''46'29»'N, 
PickensCounty 

References: 1. Sangamo Weston/Twelvemile Creek/Lake Hartwell PCB Contamination 
Stipetfimd Site - Twelvemile Creek Restoration Final Design Report (ARCADIS), 
August 2009 (with revisions dated 10/12/2009 and 11/5/2009); 

2. Sangamo Weston/Twelvemite Creek/Dike Hartwell PCB Contamination 
Superfiind Site - Twelvemile Creek Restoration Closure and Post-Closure Care 
P/<w (ARCADIS), March 2010; ^ 

•3. Twelvemile Creek Restoration Project Fill Progression Plan 
(Weston/Schlumbergec/ARCADIS), Revision 1, 3/1/2010; 

A. Sangamo Weston/Twelvemile Creek/Lake Hartwell PCB Contamination 
Superjund Site - Twelvemile Creek Restoration Groundwater Monitoring Plan 
(ARCADIS)i March 2010; 

5. Sangamo Weston/Twelvemite Creek/Lake Hartwell PCB Contamination 
Superfimd Site - Twelvemile Creek Restoration Liner Certification Data Report 
(ARCADIS), March 2010; 

6. Letter, Coleman (DHEC) to Ferguson (Schlumberger), December 18,2009. 

The Division of Mining and Solid Waste Management (DMSWM) has reviewed the above-
referenced documents for compliance with the requirements for Class 3 Landfills found in S C. 
Regulation 61-107.19, Solid Waste Landfills and Structural Fill, and has determined that the 
requirements of this regulation are satisfied. Construction of the Sediment Management Unit in 
accordance with the Final Design Report (Reference 1) was approved on December 18,2009, by 
letto: from the Department to the Schlumberger Corporation (Reference 6). 

Page 1 of3 



G: Kendall Taylor, P.G., Director 
March 11,2010 
Twelv^le Creek Restoration Project Sediment Management Unit 

At this time, the DMSWM is satislSed that the construction of the SMU to date has been 
completed in accordance with the approved design drawings and specifications contained in 
Reference 1, as confirmed by the manufiicturing qu^ity assirrance and construction quality 
assurance (MQA/CQA) documents contained in Reference 5 and the Department's inspection of 
March 3,2010^ Therefore, it is the recommendation of the DMSWM that disposal qperatiqns be 
allowed to commence with the following conditions; 

1. The start of disposal operations at the SMU shall not begin until the Department receives 
a. financial assurance mechanism (or mechanisms) in the amount of the approved 
Closure/Post-Closure Care Cost Estimates. The Department-tqiproved estimates for 
Closure and Post-Closure Care are $1.7 million and $2.8 million, respectively. The 
financial assurance mechanism (or mechanisms) must be one of the proved ̂ es listed 
in Part I of Regulation 61-107.19 and must be in a format that is satisfactory to the 
Dqiartment for it to be accepted. 

2. The DMSWM considers 1) dredged inorganic sediment and 2) demolition debris fiom 
demolition of the two (2) dams and ancillary structures as the only approved material for 
disposal into the SMU. Significant amounts of organic material (e.g. tree trunks, limbs, 
plant material) arid miscellaneous garbage (e.g. tires, {qrpliances, bottles, cans, etc.) are to 
be disposed elsewhere (i.e. pfT-site) at an appropriate facility. 

3. The liner protective layer (i.e., the initial two (2) feet of sediment) shall consist of 
dredged sediment corrforrning to the requirements found in Part 2, Section H of 

, Specification 17501 in Reference 1. Construction Quahty Assurance on the protective 
layer shall include thickness tests at a minimum rate of 4 tests per acre, and additional 
testmg as specified in Part 2, Section H of Specification 17501. Immediately following 
completion of the protective layer, the Department must review and ^rove all CQA 
documentation prior to placement of any additional sediment or diemohtion debris. 
Placement of the protective layer in the area of the equalization basin in Grid #3 may be 
postponed until such time as the equalization basin is no longer needed. At that time, 
placement of the protective layer shall commence and the same CQA practices shall 
apply. 

4. The DMSWM requires that revised drawings depicting the final cover consistent with the 
Closure/Post-Closure Care Plan (Reference 2) be submitted to the Department within two 
(2) weeks of the D^artment's rqrproval to begin disposal operations. Drawings G-407 ( 
and G-^411 of the Filial Design Report are affected by this requirement. 

5. The DMSWM requires that a request for a Monitoring Well Approval he submitted to the 
Department within two (2) weeks of the Department's approval to begin disposal 
operations. Drilling activities must commence within two (2) weeks of the Dqpartment's 
issuance of flie Monitoring Well Approval, and all monitoring wells must be installed 
within ninety (90) days of the Department's issuance of the Monitoring Well Approval. 

Page 2 of3 



G. Kendall Taylor, P.G^ Director 
March 11,2010 

The DMSWM is ̂ nrilling to assist as needed with the review of any futurecSubmittals (e.g. design 
changes, progress reports, analytical data, etc). Please contact John M. McCain of my staff at 
(803) 896-4067 if you have any questions. 

KMC/JMM/jmm . 

cc: Keith Collinsworth, P:G., Manager - BLWM, Solid Waste Groundwater Section 
Van Keisler, P.G., Manager - BLWh^ Federal Remediation Section 
Marty Lindler, Manager - BLWM, Solid and Hazardous Waste Compliance Section 
Joan Litton, Manager - BLWM, Solid Waste Permitting Siection 
Bill Rampey - BBS, Region 2 EQC, Greenville office 
Bureau File #50903 

Page 3 of3 
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BUREAU OF WATER 
MEMORANDUM 

March Hi 2010 

To: Ken Taylor, Director 
Site Assessment, Remediation & Revitalization Division 

From: Jefl&ey P. deBessonet, P.E., Direc^ \ 
Water Facilities Permitting Divisii^^ / 

RE: 
RESTORATION PROJECT WWTF 
Pickens County 

Attached is approval for the as-built construction and operation of the wastewater treatment system for .the 
Twelve Mile Creek Restotation Project. 

This fecilrty is reqtiired to have an pperatpr-in-charge who has been certified by the Environmental Certifieation 
Board of the Sou^ Carolina Department of Labor, Licensing and Regulation. This facility has been classified 
as Group II-Fhysical/Cfaemical, necessitating an operator hplding a Grade C-Physicatl/Chemical or higher 
certificate. Questions regarding operator certifications should be directed to Ms^ Dona Ferguson, South 
Carolina Environmental Certification Board, P.O; Box 114Q9 Columbia, SC 29211, (803) 896-4430. 

The Environmental Quality Controli(EQC) Regional Office contact is Eric K Kim in the Greenville EQC Office. 
This regional office may be contacted at the following address and phone number: 301 University Ridge Ste 
5800,; Greenville, SC 29601-4703, 864-241-1090. 

cc via email: Melinda G. Vickers} BOW 
Dale Stoudemire, BOW 

SOUTH CAROLINA DEPARTMENT OF HEALTH AND ENVIRONMENTAL CONTROL 
2600BuHSoeet • CohunbiaiSC29a01i • Phone:(803)898-S432 • w>vwjscdhecgov 
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Bureau of Water 
PROMOTE PROT;tCT PRDSPt 
SoiACanlliuDMnirtnditofil^ 

ndbTlniuienfiaCoDlmi 

Permission is Hereby Granted To; SCHtUMBEHGER TECHNOLOGY CORPORATION 
538 Sangamo Rd 
PiciwDS SC 29671 

for the as-built construction and operation of a wastewater fteatment plant in accordance with the constniction 
plans, specifications, and engineering report aipned hv Kiniherlv S. Veal, Registered Professional Engineer, 8.C. 
Registration Number: 18398. 

PRQJECT DESCRIPTION: This project consists of the following components: 4-1 l;POd gallon each presettling 
frac tanks, a One 539,958 gallon modular settling/clarification tank with 60 mil polyediylene liner, 5-1100 gpm 
(4 active, one spare) centrifugal process pumps, 5 treatment timns each consisting of 4-1000^m< multi-media 
sand filters, 6-1000 gpm 75 psi carbon vessels, 4^1000 gpm 100 psi carbon vessels, 5 bag filter housing units 
with 8 bag filters each, 2-500 kW generators (main and backup), 5 in-line flow meters with totalizers (flow will 
be summed for reporting), 25 yd sludge holding tank, 260 gpm diaphragm sludge pump, a 1433 LP 18" HDPE 
effluent force main line with sampling port, and associated piping and appurtenances. 

The effluent will be discharged tO Twelve Mile Creek at a daily average rate of 5760000 gallons per day. 

The effluent concentrations of those constituents the wastewater treatment system is designed to. remove or 
reduce are contained in approval fetter dated October IS. 2009 fix)in„Butch Swygert (PHfiC) fe Chris Moody 
(ARCADIS). 

TREATMENT PLANT CLASsmcATiON: Group n-^Physical/Chemical 

CONDITIONS: 
) 

1. Sediment and other wastewater treatment solids shall be disposed in the onsite Sediment 
Management Unit (SMU) tqiproved per the requirements of the Bureau of Land and Waste 
Management 

2. The permittee shall provide for the perfonnance of daily treatment facility inspections by a 
certified operator of the appropriate grade. Attendance by the certified operator of the -
appropriate grade is required only On days vdien treatment occurs; thorefore, Sundays may be 
excluded from the daily inspection vdien the system is not Operating. The inspections sh^l 
include^ but should not necessarily be limited to> areas which require visual observation to 
determine efficient operation and for which immediate corrective measiues can be taken using 
the O & M manual as a guide. All inspections shall be recorded and shall include the date, time, 
and name of the person making the inspection, corrective measures taken, and routine 
equipment maintenance, repair, or replacement performed. The permittee shall maintain all 
records of inspections at the permitted fecility as required by the permit, and the records shall 
be made available for on-site review during normal' working hours. 



3. The permittee shall maintain at the permitted fiacility a complete Operations and Mainteoance 
(0&^ Manual for the wastewater treatm^t systein. The manual shall be made available for 
on-site review during normal working hours, llie manual' shall contain operation and 
maintenance instructions for all equipment and appurtenances associated' with the wastewater 
treatment system. The manual shall contain a general description of the treatment ptoce$s(es), 
operating characteristics that will produce maximum treatment efficiency and corrective action 
to be taken should operating difficulties be encountered. , 

4. In accordance with Regulation 61-67, Standards for Wastewater Facility Construction, all 
wastewiaer treatment facilities shall be closed out Within one hundred eighty (180) days when 
the fhcility is closed or the efQuent disposal permit is inactivated, terminated or revoked, unless 

necessitates the submittal of a closure plan and approval of the plan by the Department in 
accordance with R.61-82 prior to closure of any wastewater treatment imit(s). 

5. This condition revises Special Condition #9 of the. October 15^ 2009 letter from Butch SwygCrt 
to Chris Moody approving the discharge to the river to allow for an alternate sampling day. 

on the I''* Tuesdav of every calendar month in which sampling is reqiiired, unless Otherwise 
approved by this Department. If this day falls on a holiday, sampling shall be conducted on the 
next business day. If no discharge occurs on this day, the permittee shall collect an effluent 
sample during the reporting period' on a day when there is a discharge or report "no discharge" 
for die reporting period' for all parameters. Additional monitoring as necessary to meet the 
frequency requirements of this permit shall be performed by die permittee. 

6. The results of effluent sanq)ling shall be submitted to the Department at the address below. The 
results shall be summari^ in tabular form by Sanaqilc date, parameter and sample result The 
submittal shall reference the project name and the October 15,2009 approval letter for the. 
discharge. 

S.C. Department of Health and Environmental Control 
Bureau of Water/Water Pollution Control Division 
Data Management Section 
2600 Bull Street 
Columbia, South Carolina 29201' 



Infrastructure, environment, buildings Imagine the result 

Schlumberger Technology Corporation 

Sangamo Weston/Twelvemile 
Creek/Lake Hartwell PCB 
Contamination Superfund Site -
Twelvemiie Creek Restoration 

Groundwater Monitoring Plan 

March 2010 



ARCADIS 

Groundwater Monitoring Plan 

John Paul Doody; P.E. 
South Carolina P.E. #26698 

David B. Willis, South CaroiinaPiG. #508 
Project Geologist 

Prepared for 

Schlumberger Technology Corporation 

Pi^aredby; 

ARCADIS 
6723 Towpath Road 
P.O. Box 66 
Syracuse 
New York 13214-0066 
Tel 315:446.9120 
Fax 315.449.0017 
LocarOffica: 
ARCADIS 
SOiPatewDod Drive, Suite 155 
Greenville 
SC 29615 

Our Rot.: 

MT001019.0001 

Date: 

March 2010 

this document ia intended onty for the use 
of the indMdual.or entity for which it was 
prepared artd-may contain infbfmationthat 
Is privileged, confidential and exempt tram 
disclosure under applicable law. Any 
dissemination, distribution or copying.of 
this document Is strictly prohibited. 
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Groundwater 
ARCADIS Monitoring Plan 

1. Introduction 

ARCADIS was retained by Schlumberger Technology Corporation to prepare this 
Groundwater Detection Monitoring Pjan for the Sangamo Westpn/Twejvemiie Creek/ 
Lake Martwell PCB Contarnination Superfund Site in Pickens County, South Carolina, 
the area of interest relative to groundwater monitoring is composed of one Sediment 
Management Unit (SMLl) celL which is scheduiisd to be closed in 2010. This Plan ts 
being submitted to the South Carolina Department of Health and Environmental 
Control (DHEC) to satisfy the requirements set forth in South Carolina Solid Waste 
Regulation R.61-107.19 Part V.E. 
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2. Site Description 

I 
2.1-^ Location 

The SMU Is located off Old Henderson Road, approximately 2.5 miles nOdh of the 
Town of NOrris, South Carolina (Figure 1). The SMU Is situated on; an approximately 
40-acre tract of land located In a mral setting. Figure 2 depicts the current layout of the 
SMU and Illustrates the previous boring locations within the SMU and the proposed 
well locations toibe Installed at the site. 

2.2 Site Topography 

Theilbcal'topography Is characterized by a ridge txiunded by a gradual slope toward 
the Twelvemlle Creek with a small tributaiv (Camp Creek) to the west of the SMU. The 
approximate elevations within the SMU area ranges frpm; 940 to 750 feet above mean 
sea level (AMSL). Surface water drainage from the SMU will be conveyed by a series 
of small! constructed ditches to stomfi water basins located on the east, west and south 
side of the SMU. 

2.3 Site Geology 

The SMU Is located on unconsolidated, fine to coarse grain quadzltlc sands and 
reddish brown silts and clays termed saprollte and recent alluvium In: stream beds. 
Based qn temporary borings^ the saprollte ranges from approximately 57 feet thick to 
37 feet thick within the SMUi Below the saprollte lies bedrock ranging from 817.6' 
AMSL at the southern end of the SMU up to 886.9' AMSL. The bedrock below the 
SMU'Is part Of the Six mile: Thrust Sheet research Ihdicates it Is composed of the 
metamorphlctock, gneiss. 

2.4 Site Hydrogeoiogy 

Groundwater within the SMU area was not encountered during the site characterizatipn 
to bedrock, Typical for the Piedmont, the saprollte above bedrock yielded no perched 
water and therefore groundwater elevations In the bedrock are still' to be evaluated. 

2.5 Groundwater Flow 

Based on the site topography, the itpp of the ridge Is probably a groundwater divide 
with groundwater discharge to both Twelve iMIle Creek and Camp Creek. Since water 
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levels within the bedrock have yet to be established at the site a conclusive flow 
direction has yet to be established. 
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3. Monitoring Network 

3.1 Proposed Monitoring Wells 

It is proposed to Install five Iwdrock welis surroUtidlng the SMU (one on each of the 
N/SE/SW/E and W sides) In order to establish groundwater elevation and meet the 
substantive requirements of R.61-107.19 Part V.E.258.53.d. The overall approach for 
locating the proposed wells was discussed-with DHEC at the preliminary design 
meeting on October 2, 2009 and Installation will commence upon approval of this 
Groundwater Monitoring Plan. The monitoring well network will consist of five wells, as 
described below and as located On Figure 2. Ihltiatibh of wellilnstallatlon is anticipated 
to commence within one month after approval of this Groundwater Mbnitoring Plan. 
Once Installed, the monitoring well network will consist of a sufficient number of wells. 
Installed at appropriate locations and depths to yleld representative groundwater 
samples and! water level elevations to determine If a release ihas occurred from the 
landfill as requlied by R.61-107.19.PartV.E.258.51.a. 

The fiveiproposed monitoring wells will be screened within the water table and utilize 
screen settings determined by the field geologist. The North monitoring well will be 
located up gradlent of the SMU and provide an Indication of background'groundwater 
quality. Monitoring wells SE/SW/E and West will evaluate the edges of the approximate 
groundwater flow down gradient of the SMU and provide compliance monitoring points 
to address potential groundwater flow In that direction. The actual spaclng>and depths 
of the monitoring wells will beibased upon site-specific geologic and hydrogeologlc 
conditions as required by R.61-107.19 Part V.E.258.51.d. 

Monltoringi wells at the SMU will be constructed In accordance with DHEC standards 
(l:e.,'R.61-71.H)>arid will be Installed at locations and depths that ensure adherence to 
the requirements of R.61-107.19 Part V.E.258.51.a. and R.61-107.19 Part 
V.E.258.51.d. Per Departmental request and in order to satisfy R.61-107.19 Part 
V.E.258.51.d., monitoring wells will ibe installed as openihole bedrock wells In the 
fractured bedrock. A pilot hole will be drilled to the top of bedrock and surface casing 
will be grouted five feet into the bedrock; The Inner borehole will be advanced with an 
air hammer drill untit sufficient water Is observed In the retums; In addition, each well 
will be properly labeled with a permanent Identification plate constructed of a durable 
material Secured to the well casing or surface pad where It will be readily visible. The 
proposed bedrock well construction diagram Is Illustrated on Figure 3 and proposed 
technical specifications for Installation provided In Appendix B. After Installation, the 
locations of the new monitoring wells will be surveyed by a'South Carolina Certified 
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Land Surveyor and the ground surface and top of well casing elevations will be 
recorded to the nearest 0.01 foot AMSL. 

3.2 Proposed Surface Water Sampling Point 

Teritatlve surface water sampling locations downgradlent of the SMU will be reviewed 
for seeps and sampled! if inecessary (note 5 on: Figure 2). Ifimore than a single seep Is 
encountered, the samples will be cornposlted for analysis fbr the same list of 
consitituents as the groundwater monitoririg wells. The locations.are tentative, since 
prior investigation activities did not identify specific seeps, if during the semi-annual 
sampling events a pentianent seep Is located', the seep will be included on the map^ 
and sampled at the same frequency as the monitoring wells. Seeps that may be 
intennittent will not be added to the Plan. 

3.3 Implementation Schedule 

Upon approval of the Groundwater Monitoring Plan, monitoring well installation will be 
scheduled within approximately two weeks. After Installation, the Wells will be 
developed and sampled for baseline data. 'During this and future sampling events, the 
soil/bedrock interface wiil be walked downgradlent of the SMU for possible seeps and 
sampled asmecessary. 
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4. Sampling and Anaiysis Plan 

The followfng~sampling and analysis plan outlines the procedures,and protocols to be 
utilized! for monitoring groundwater at the SMU, and has been developed In 
accordance with the requirements set forth In the DHEC landfill regulation R.61-107.19 
Part V.E.258.53 e for a Class 3 landflll. The groundwater monltoiing program for the 
SMUincludes consistent sampling and analysis procedures that are designed to 
ensure monitoring! results that provide an accurate representation of groundwater 
quality at the background and downgradlent wells. Procedures and techrilques for the 
following are Included in this sampling! and analysis plan: 

• Sample collection 

• Sample preservation and shipment 

• Analytical procedures 

• Chain of custody control 
\ 

• Quality assurance and quality control (QA/QC) 

4.1 Sample Collection 
r 

Sampling procedures will be performed at the SMU by personnel trained In 
groundwater monitoring; methods and' procedures. The first samples will be collected 
upon completion of the well installation and will serve as baseline samples. Upon 
arrlval.at the site and prior to purging, the total well depth and depth to groundwater will 
be measured in each of the wells to the nearest 0.01 foot using a water level meter. 
The water level meter will be decontaminated using a phosphate-free detergent and 
rirised wlth tap water followed by de-lonlzed water between each water'level 
measurement In accordance with EPA Region 4 Field Branches Quality System and 
Technical Procedures,, Science and Ecosystem Support Division (SESD) procedure 
SESDPROC-205-R1 "Field Equipment Cleaning and Decontamination" (11/1/2007 
revisions). The depth to grouridwater measurements will be collected on the same day 
to avoid temporal variations |n groundwater elevations that could preclude, an accurate 
determination of groundwater flow rate and directidn. Groundwater elevations at each 
of the wells vrill be determined iby subtracting the depth to water measurement from the 
top of easing elevation^ A groundwater potentlometric surface map wllf be generated 
using the groundwater elevation data collected during each sampllngi event. 
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Groundwater ^mpllng at eacti well wjll begin by calculating ttie vdluhrie of water 
present iri the well casing; using the depth to water and total well depth measurements. 
The monitoring wells will be purged and sampled using a decontaminated bladder 
pump or peristaltic pump and cleaii, disposable tubing. The weiis wlil be purged in 
accordance with the iow-flow/iow stress method set fOrth ip EPA SESD procedure 
SESDPROC-301-R1 "Groundwater Sampling" (11/1/2007 revisions), utilizing a 
pumping rate of SOO tplOO mL/mini Field parameters including tertiperature, pH, 
specific conductance, turbidity, oxidation-reduction potential; and depth to groundwater 
will be monitored and recorded on field fOmis during the low-flow purge activities. Per 
SESDPROC-301 -R1, an adequate purge is achieved when the pH, specific 
conductance, and temperature of the ground water'have stabilized'and the turbidity 
has either stabilized or is below 10 nephelometric turbidity Units (NTUs). Stabilization 
occurs when, for at least three consecutive measurements, the pH remains constant 
within 0.1 Standard Unit (SU)i specific conductarice varies no more than approximately 
10 percent and the temperature is within 1 degree. The well will be sampjed after the 
field parameters have stabilized. 

New nitrile gloves will be wom during the sampling activities at each sampling location. 
Consistent with:proper sampling methods, sample containers at each well will be filled 
in order of volatilization sensitivity (i.e., polycblbrinated biphenyls [PCBs] will be 
collected prior to metals, and at a maxlrnum rate of 100 mliliiiters per minute). 
Groundwater samples yvi|i not be field filtered prior to laboratory analysis. The 
groundwater samples w|ll be placed in appropriately preserved, laboratory supplied! 
containers; properly labeled; placed! Oh ice;, and submitted to a iatxrratory certified by 
South Carolina under R:61-81 State Environmental Laboratory Certification Program 
for the sample preparations and analysis methods employed. 

The sampling protocol for seeps that may ibe identified will need to be established 
based on field conditions encountered at the time seeps are identified. At this time it is 
anticipated that a grab sample would be collected with laboratory supplied containers. 

4.2 Sample Preservation and Shipment 

All sample containers will be appropriately preserved by the contracted . DHEC certified 
laboratory in accordance with their QA/QC program prior to delivery. Sample 
containers will be labeled with ai self-adhesive label listing the facility name, sample ID, 
sample collector, date and time of collection, preservative, and requestedi analysis. 
Immediately after collection, the sample bottles will be placed on ice in order to lower 
the temperature to at least four degrees Celsius; 
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The samples will be delivered to the DHEC certified laboratory as soon as possible, 
either by direct delivery to the laboratory/laboratory courier or via a third party parcel 
delivery service capable of overnight delivery. A sufficient amount of ice shall be placed 
in the sample cooler to maintain a temperature at or below four degrees Gelslus until 
delivery. 

4.3 Analyticali Procedures 

Groundwater samples collected from the monitoring wells and surface water samples 
(If surface water seeps are Ideritlfied) wlllbe analyzed for the metals and PCBs ip 
Table 1 and detailed In Appendix A. This iist of parameters satisfies the requirements 
set forth R.61-107.19 Part V.E.258.54.a.1y, stating that any of the monitoring 
parameters listed in Appendix IV for a Class Three landfill can deleted if the 
constituent(s) are not reasonably expected to be contained In or derived from the 
waste contained in the landfill. Since the SMU will only contain sediments from 
Twelvemlle Creek, which contain :PCBs, the anaiiyte list has been reduced to PCBs and 
metalS; 

4.4 Chain of Custody Control 

After sample collection Is complete, the necessary Chain of Custody Information wili^be 
documented. This Information will include but not be limited to the sample ID, date and 
time of sample collection, sample collector, sample media, analyses requested, and 
the number of bottles and types of preservatives used. Chain of Custody 
documentation will be kept on all samples to ensure sarnple integrity Is maintained. 
This documentation will begin in the field and follow through to the destruction of the 
sample. The purpose of the iprocedure Is to ensure that the sample has beep in 
possession of, or secured by, a responsible person at all times. 

4.5 Quality Assurance and Quality Control 

Field QA/QC procedures Include all those activities performed to ensure that 
contamination of samples does not occur during sampling. All sample containers will 
be provided by the iaboratoiy and will remain in airtight containers until they are to be 
used to collect samples. All field' equipment will be placed on clean plastic sheets to 
prevent contact vnth the ground surface. Clean, new 3/8" polyethylene tubing wili be 
used at each well for collecting samples. New nitrile gloves will be worn for each 
sampling activity. 
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All meters will be calibrated according to the specifications of the indivldual meter. 
Standards used to calibrate for pH and specific conductance wi|l bracket the average 
vaiues for each parameter. Meters and non-dedicated equipment wiil be 
decontaminated follovying the procedures set forth, in SESDPROC-205-R1. 

Aifield blank or equipment blank will be collected once per sampling event and! 
sahfipled'when non-dedicated equipment that comes into direct contact with the 
groundwater (e.g., a submersible pump) is u^d, The equipment blank will be analyzed 
for the full suite of analyses run at that location. 
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5. Frequency of Monitoring and Reporting Schedule 

As required by R.61-107.19 Part V;E,2,58.54.b., the five monitoring wells will be 
sampled on a quarterly basis for the first year and wlll be sampled on a semi-annual 
basis thereafter, following closure of the SMU. The frequency wilt be assessed every 
year and imodlfied i|f appropriate based on the findings from the preceding four 
sampling periods. The four quarterly sampling events will be scheduled approximately 
three months apart for the first year. Thereafter seml-annual sampllng will be 
scheduled apprpxlmately six months apart. 

5.1 Sehnl-Annual Data Submittal 
\ 

A Data Submittal, presenting the Information obtained; during each sampling event,, will 
be submitted to DHEC and EPA 45 days following data validation. This data will 
Include; field data sheets presenting the field measurements and monitoring well 
conditions recorded during: the sampling event, the laboratory Certificates of Analysis; 
the laboratory QA/QG documentation, and copies of the Chain of Custody fonns. Note 
that this report will be submitted quarterly for the first year, and semi-annually 
thereafter unless the sampllng frequency changes. 

5.2 Annual Report 

An annual Report of Groundwater Conditions will be submlttedito DHEC and EPA 
following the completion of sampling events for that particular year. The annual report 
will Include the field! data sheets. Certificates of Analysis, the laboratory QA/QC 
documentation, and: Chain of Custody forms from< the sampling events and will present 
a summatioti of fire sampling activities and results from the previous year. Additionally, 
the annual report will provide groundwater elevation data, a determination of 
groundwater flow direction and rate (based upon Interpretation of potentlorrietric maps 
prepared utilizing the groundwater elevations measured during the sampllrig events), 
and a^determlnation: of the technical sufficiency of the monitoring well network In 
detecting a release from the facility. The evaluation of the statisticaianalysis for the 
previous events virill be included In theennual report along with any recommendations 
for modifying the program moving ifbnward. In addition, any repairs or replacement of 
wells will be documented, if they were necessary or are recommended. 
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6. Revisions 

Revisions to this Groundwater Monitoring Plan wiHibe made as necessary, and the 
basis for such changes would be provided in the annual reports. Revised plans will be 
submitted to SC DHEC for approval prior to implementation of any changes. Events 
that may call for plan revisions include but are not limited to, the following: 

• Point of compliance changes due to changes in groundwater flow 

• Addition of new monitorlngi wells 

• Abandonment of existing wells 
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Table 1 
Summary of Analyses at Site Monitoring Wells 

Groundwater Monitoring Plan 
Saiigamo Weston/ twelvemlle Creek/ Lake Hiartwell PCS Contamination Supeifund Site -
Twelvemlle Creek Restoration 

SchlUmberger Technology Corporation 

MW-1 X 
MW-2 X 
MW-3 X 
MW-4 X 
MW-5 X 

Notes; 
1. List of Parameters from February 3. 2010 DHEC comment letter on Sangamo Weston/Twelve Mile Greek 

GroundwatenMonitoring Piari 
2. Metals (Inorganics; USEPA Method 601 OB)'+ Total PCBs (USEPA Method 8082) 

3/9/2010 
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Appendix A 
List of Parameters for Grpun^ater Monitoring at the Twelvemlle Creek Sediment Management Unit 

Common Name CASRN 

PH 
Specific Conductance 

Inorganic Constituents: 
Antimony Total 
^enjc Total 
BariumTotai 
Beryllium Total 
Cadmium Total; 
Chromium Total -
Cobalt Total 
Copper Total; 
Lead Total 
NIckelTptal' 
Selerrlum Total 
Silver Total 
Thallium Total 
Vanadium Total 
ZincTotal 

7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440^7-3 
7440-48-4 
7440-50-8 
7439-92-1 
7440n2-0 
7882-49r2 
7440-22-4 
7440-28-0 
7440-82-2 
7440-66-6 

Polychlorlnated biphenyis; RGBs: 
Aroclor1018 
Aroclor 1221 
Aroclor 1232 
Aroclor 1242 
Aroclor 1248 
Aroclor 1254 
Aroclor 1280 

1336-36-3 
12674-11-2 
11104-28-2 
11141-16-5 
53469r21-9 
12672-29-6 
11097^9-1 
11096-82-5 

Notes: 
For rnonltoring wells MW-1, MW-2, MW-3, MW-4, MW^5 
' Metals (Irmtgahlcs: USEPA Method 6010B) * TotaliPCBs (USEPA Method 8082) 
Data tjom: DHEC, RegulaUon 61-107.19, SWM: Solld Waste Landfills and. Structural Fill 
Eftective Date: May 23.2008 

3/9/2010 
GAainb\S(flixTtogBr\Tv9»Mnit CiMk RntaratiarAIZ Ore^ Cor 

Page 1 of 1 
at Mfk PteiU)68t0l 1214 Jtmosd Fral PmntBta lid Jds 



ARCADIS 

Appendix B 

Technical Specifications, Five 
Bedrock Monitoring Welis,at 
Twelvemlle Creek Sediment 
Management Unit 



Technical Specifications 
Five Bedrock IMonitorlng Weils at Tweivemiie Creek 

Sediment Management Unit 

1. SCOPE: The work consists of the installatibn of five open hole bedrock monitoring wells at the SMU. 
The monitoring wells will be Installed using air rotal^ methods. 

It |s the duty of the drilling contractor to assure that all monitoring well installation activities cbnforrn to 
South Carolina Well Standards (R61-71) and that the well is installed by a South Carolina certified 
driller. 

2. PERSONNEL: The Driller, in addition to furnishlngithe services of skilled, experienced; and licensed 
drillers, shall also furnish an adequate nurriber of experienced, competent helpers. The Driljers shalf 
be capable of keeping good well logs and reportsof the drilling, developing, and test-pumping 
operations as Instructed. 

3. HOURS: Work will be performed'not less than 10 hours per day, 5 days per week, nor more than 12 
hours per day, 6 days per week. During well completion (casing Installation, gravel packing, grouting), 
work will be performed on ari around-the clock basis until the hole Is completed unless otherwise 
instmcted by the Consultant. 

4. PERMITS: SoLith Carolina Department of Health and: Environmental Control approval to drill the 
required wells will be the responsibility of ARCADIS. 

5. CEMENT SPECIFICATIONS: Cement mixtures will consist of Class A, type 1 Portland cement with 3 
percent benefldated sodium bentonlte by volume. The specific mixture to be used will be directed by 
the Consultant's on-site representative but will generally be as follows: approximately 2 cups of 
bentonlte, 8.5 gallons water per 1 ft^ cement (94 lb sack) producing, a slurry volume of about 1:65 
ft^/sack.and weighing about 13.7 pounds per gallon. The water and required volume of bentonlte will 
be mixed prior to the addition of cement. The cement slurry v/ill be Installed by the pressure tremie 
method'from the top of the filter pack seal to land surface. The tremie pipe will be lowered to about 3 ft 
above the filter pack seat for the installation of the cement slurry. 

6. SUPPORT: Electricity, Sanitary facilities and potable water will be provided iby the Driller. 

7. ABANDONMENT OF THE WELL: Any hole in which the Driller voluntarily stops work, and/or falls to 
complete In a satisfactory manner, and in accordance with the specifications and approved changes, 
shall be considered as abandoned by the Driller. If the Consultant then declares the hole abandoned 
by the Driller, no payment wllLbe made for the abandoned hole. Alt abandoned holes shalt be properly 
plugged and: sealed by the Driller at his own expense in accordance with stete and local regulations. 
All salvageable material furnished by the Driller may be removed and remain his property. The Driller 
shall submit a plan of action for abandonment and plugging. Casings may be removed only with the 
permission and approval oTthe Consultant. After the hole has been properly abandoned, the Driller 
shall drill a new bote at a location approved by the Consultant. 
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8. PLUMBNESS AND ALIGNMENT: The casings shall ibe installed in the well as near to plumb and true 
as possible In order that a proper cement seal can be placed in the annulus^ Deviation from plumb 
shall not exceed 1 degree. If, in the opinion of the Consultant, it is necessary to straighten the hole, the 
Driller shall perform the necessary straightening procedure at his own expense. 

9. SAFETY: The Driller shall be responsible for the safety of the rig and crew on the site at all times. The 
Driller is responsible for assuring that his personnel are adequately protected against contact hazards 
and/or hazardous vapors. The Driller will be responsible for all safety regulations promulgated by the 
State of South Carolina, and the United States Government. The Driller's representative at the site 
shall be familiar with these regtilatidns and shall take all necessary measures to assure that Driller's 
personnel comply with appropriate safety regulations. In addition to any state regulations and OSHA 
standards the driller and any site personnel will be required to review and abide by the Health and 
Safety Plan (HASP)iat a minimum. In the event that unsafe conditions arise, the site safety officer has 
the authority to stop work.of all subcontractor drilling or related activities. 

The minimurn level of protection required at each drillingi location would ibe a modified Level D; but will 
be evaluated based on site conditions, site safety officer; and/or the HASP. In the event that the 
personnel protection level Is upgraded from Level D tolevefC, alli subcontractors will provide fulLface 
respirators equipped with an appropriate canister for their own employees from those approved by the 
National Institute for Occupational' Safety and Health under provisions of 30 CFR Part II. All canisters 
used at Level C per^nnel protection sites will be disposed of after 4 hours of use and fresh canisters 
installed'prior to work start. 

10. HOUSEKEEPING: The Driller shall maintain good housekeeping at all times. Facilities and equipment 
should be kept neat, clean, and orderly. All trash should be contained at each well site and disposed of 
periodically. At the conclusion of work at each site, the drill'cuttings will be cleaned up and the site 
returned to original grade. Any trash, scrap debris, concrete, etc., shall be removed and disposed of at 
the appropriate disposal facilities. 

12. SITE CLEANUP: At the conclusion of work at each sltOi any trash, scrap, debris, concrete, etc., shall 
be removed and disposed of at the appropriate disposal site by the Driller before proceeding to other 
sites. 

13. DEVIATIONS: All work shall; be performed based pn these specifications and the scope of work. All 
Items, tasks, and requirements of these specifications and scope of work must be accomplished 
and/or executed and are subject to the approval; of the Consultant. Deviations to these specifications 
must be approved Iniwriting by the Driller and the Consultant. 

14. DETAILED DESCRIPTION OF WORK; 

A. Well Construction Design for Five Bedrock Monitoring Wells 

(1) Equipment: All drilling.equipment and well material will be thoroughly steam cleaned at the 
facility before Installation of each monitoring well. No lubricants, will be allowed on; drill 

3/9/2010 Page 2 of 3 
Q:\C|i«nts\Schlurnbefgei\TwslvemHe Creek Restoralion\12 Dref^ Consbuctiai Ptias^Gioundwater Monitbring\Revised Final Work Plan\Appx_B. Well specs:docx 



rods. Any compressor used during, drilling; or development must be equipped; with oil 
removal filters to prevent oil from being introduced into the wells. 

(2) Surface Borehole; The surface borehole wiili be drilled to the top of bedrock with a npmlria| 
10-Inch bit. The borehole will be exteiided Into competent bedrock with an' air hammer. 

(3) Formation Samples: The Driller shall collect formation samples during all drilling. Samples 
will be collected change of formation, or as directed by the Consultant. The sampling 
procedures wl|l not Interfere with the Driller's operations or cause him any delay. Samples 
are to be stored In clear plastic bags supplied by the Driller and labeled as to well 
designation and sample Interval. 

(4) Surface Casing for Monitoring Wells: A six Inch PVC surface casing with screen shall be 
Installed oslngi Schedule 40 PVC casing at least five feet into cpmpeterit bedrock uiiless 
the water table Is within the uppermost five feet, In which case the well will be completed 
as a type 1 cased well. 

(5) Cementing for Surface Casing: A cement grout will be Installed iby the pressure tremie 
method, from tptal depth of the surface casing to land sur^ce. Cement shalh be Class A, 
containing 3 percent ibentonlte as specified above, 

(6) Bedrock Drilling: After the cement has set for a minimum of 24 hours (this time w|ll not be 
billed' as standby tlme)^ the driller will drill the Inner Open borehole with a 4 of 6 Inch 
diameter air hammer to a depth specified by the consultant. The well should be capable of 
producing at least one gallon per minute. 

(7) Development. The well shall be developed; by swabbing the open borehole and altemately 
pumping the well for a period of about 4 hours and/or until clear, sediment-free water Is 
produced. Alf-llfUng or balling rnay be used In conjunction with swabbing but will not be the 
primary method of development. Any compressor used during development must be 
equipped! with oil removal filters to prevent oil from being Introduced Into the wells. The 
Driller will be compensated only for time accrued! during actual well development. Well 
development tools must be approved by the Consultant prior to use. 

(8) Protective Casing for Monitoring. Well: Monitoring wells not In high traffic areas will be 
completed with a; three foot square concrete pad, and a steel'protective casing ipalnted the: 
color chosen by the. consultant. The protective casing wilt be grouted over the well casing 
to within 2 Inches, of the top of the Inner casing and a weep hole will be Installed In the 
protective casing, to drain water. A stainless steel tag will be permanently fixed'to the outer 
casing Identifying the well. Company name and driller certification, total depth, screened 
Interval, and date Installed meeting South Carolina well standards. Monitoring wells In high 
traffic areas wilt be completed at ground surface with a steel meter box cover cemented 
Into place with'concrete. 

(9) The driller will complete a Water Well Record Form 1903 for each monitoring well 
Installed. 
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MEMO 
To: 
Joe, Ferguson 
Schlumberger Technology Corporation 

Copies; 
Katherihe Stinson, STC 
Gary Odbm, STC 
Paul Doody, ARCADiS 
Chris Moody. ARCADiS 
B. Scott Gary, ARCADiS 

ARCADIS 
6723 Towpath Road 
P!O. BOX 66 
Syracuse 
Now York 13214-0066 
Tel 315.446.9120 
Fax 315.449.0017 

From: 
Lance Ketcham 

Date; 
January 22,2010 

ARCADiS Project No.: 
MT001019:0001.00014 

Subject: 
Water Quality Monitoring for Water Treatment Facility 
Twelvemiie Creek Restoration 
Pickens County, South Carolina 

The purpose of this document is to deyeiop and present a proposed strategy and approach for the 
collection of water treatnient discharge samples and measurement of water quality iparameters associated 
with Schluniberger Technology Corporation's (Schiumberger's) Twelvernile Creek iRestoration Project 
(Project). This memorandum describes requirements, procedures, and reporting for water treatment 
discharge imonitoring during water treatment operations. 

The specific permit requirements are referenced in the letter from South Carolina Department of Health 
and Environmental Control (SCDHEC) In Attachment A andi presented in Tabie A. 

1. Water Treatment Effluent Monitoring in Twetvernlle Creek 

in order to meet Federal Clean Water Act apdi State of South Carolina requirements, Schlumberger 
proposed to perform water quality monitoring on the water treatment plant effluent. The frequency of water 
treatment plant effluent sampling and specific sampling location were not specified in the FDR or 
submittals to SCDHEC. The proposed method for performing effluent monitoringi from the water treatment 
plant is an automated approach utilizing a 24-hour composite sampler as well as manually collected igrab 
samples in accordance with the October 15®*; 2009 letter from SCDHEC (Attachmerit A). 
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ARCADIS 

1.1 Water Treatment Effluent Sample Collection 

Water treatment discharge monitoring: will be administered in accordance with the October IS"', 2009 
iletter from SCDHEC (Attachment A) andi to verify the water treatment system lis functioning as intended'. 
Water treatment discharge monitoririg wiii be conducted via a 24-hour composite automatic sampler or 
maniiaiiy coiiectedi grab samples as required by SCDHEC. Sample coiiection, documentation, labeling, 
and handling procedures are presented in the Standard Operating Procedure (SOP) provided in 
Attachments C.andD. 

Automatic 24-hour composite sarnpiing will be performed via an Instrumentation Specialties Company 
(ISCO) Avalanche iRefrigerated (AR), or approved equal, sampler (sampler)i The AR sampler is 
recommended because it has a seif-containedi power source and ts easily portable. Attachment B provides 
an ovenriew of standard features and specifications of the sampler. The sampler will be installed at the 
approximate location shown on Figure 1. The sampler wi|i be installed in a manner that wiii minimize the 
length of tubing between the sampling port and the sampler. The sampler Intake tubing will be sloped to 
avoid pooling of stagnant water In the tubing betweeii collections of sample aiiquots. The sampler will be 
programmed to withdraw a sample aliquot at a time interval that is 1/24 of the compositing period. 

The sampler (Attachment B) may be modified to accommodate laboratory sample containers, so that the 
samples vviii be discharged directly into the containers that will be shipped to the laboratories; transferring 
samples from a coiiection vessel to a laboratory container wiii not be required. The sampler will be 
serviced by field personnel; each day that samples are collected. Following coiiection. samples wiii be 
packaged and shipped to the laboratory for analysis of poiychiorinated biphenyis (PCBs) via method 8082, 
and .total suspended solids (TSS) via method 160.2. Testing for pH grab sampling wiii be performed on 
site. Please see the foiiowing. table (Table 1) for water treatment effluent monitoring requirements 
discharge limits: 

Table 1 - Effluent Discharge Requirements 

Flow MR^ . MOD : !MR\MGD 1/Week Estimate 
Total Suspended Solids 
(TSS)- 25mg/l j 45 mg/ii 1 1/Week 24 Hr Cpmp 

Polyctilonnated' Biphenyis 
(PCBs)^ 0;00138:pg/i i 0.00202 pg/i 1/Week 24 Hr Comp 

,pH Min6,0s:U., MaxB.S s.u: 1/Week Grab 
Notes; 
1. Monitor and Report (MR) 
2. See Special'Condition. 12 from Attachment A (PQL for RGB's is .50 pg/i [EPA Mettiod'GOB]) 
3. Million Gallons perlDay (MOD) 
4. Milligrams periLlter;(mg/l) 
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ARCADIS 

1.2 Water Treatment Plant Effluent Toxicity Sample ColliBction 

ilni addition to the water treatment effluent sample collection discussed above, toxicity testing lis required by 
SCDHEC. Sample collection activities will be conducted at tiie ap[proximate location prov|ded>in Figure 1 
at a monttily frequency as specified by SCDHEC. The location was selected based on the approximate 
water treatment discharge location and may be adjusted based on water treatment plant effluent piping 
installation. Collection of water treatment plant effluent samples will be performed manually as grab 
samples or automatically as 24-hour composite samples. Following collection, samples will be packaged 
and shipped to an analytical laboratory for analysis of toxicity via. Whole Effluent Toxjcity (WET) methods. 
Sample collection, documentation, labeling, and handling procedures are presented Im the SOP provided 
in Attachments C and D. Please see the following tables (Tables 2 and 3) for water treatment effluent 
discharge limits; 

Table 2 - Chronic Toxicity Testing 

Ceriodaphnia dubia Chronic 
Whole Effluent Toxicity @ CTC= 
17.4% 

25%=^ 40 %^ 1/month' 24 hour composite 

Ceriodaphnia dubia Chronic 
VVhole Effluent 
Toxiclty-Reproductlon @ 
CTC=17.4% 

MR %^ MR %' I/month' 24 hour composite 

Ceriodaphnia: dubia Chronic 
Whole Effluent Toxicity- 7-day 
Survival: @;CTC=17.4% 

MR%=' MR%^ 1/month® ! 24 hour composite 

Notes: 
1. Maximum Is defined as the highest percent effect of all valid tests performed during the monitoring, period following 

the procedures In Special Condition No. 5 frorii Attachrtient A. 
2. See Special Condition No. S fromAttachment A for additional toxicity reportlngirequlrements. 
3. Valid testsmust be separated iby at least 7 days (from the time the first sample is taken to start one test until the tlme 

the first sample Is taken to start a different test). There is no restriction on when a new test may begin following a 
failed or Invalid'test. 

Table 3 - Acute Toxicity Testlngi 

Ceriodaphnia dubia Acute -

Whole Effluent Toxicity @ - 0 1/month Grab Sample 
ATC= 35.5% 
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ARCADIS 

1.3 Water Treatment Plant Effluent Flow Monitoring 

The "maximum daily" and "average monthly" water treatment plant effluent flows will be measured by the 
water treatment plant ultrasonic flow meters located at the water treatment plant on the iplant effluent 
pipeline. Dally and monthly flow monitoring measurements will be recorded and documented In dally and 
monthly report summaries. 

1.4 Reporting and Corrective Action 

Water treatment operations and monitoring data will be compiled and retained at the project trailer for 
review on a weekly basis and reported both qualitatively and quantitatively In monthly progress reports. In 
the event of an exceedance of the water quality standards, as previously specified In Section 1.2, 
corrective action will be Implemented immediately to regulate constituent/quality standards to below 
required action levels. Laboratory testing results will be required to be performed; to meet a 48-hour 
turnaround time. Water treatment plant effluent discharge sampling results! will be transmitted to SCDHEC 
in a monthly Summary report. 

The primary corrective action measure In response to an exceedance will consist of immediate 
observation of water treatment operations including, but not limited to, Investigation of pressure gauges^ 
tank waterieveis, flow meters, and other assoclatedcomponents of the system- Necessary adjustments to 
the treatment system will occur, to return the system toi functioning as designed and achieving water 
quailty standards. Secondary corrective action measures will Include the replacement of non-functloning 
treatment system units Identified as source of the exceedance. Such system components will be taken off­
line, repaired and/or replaced (Including backwashing and media replacefnent actlvltles)i to retum the 
system to fully operational and meeting regulatory standards. The actions taken to mitigate any 
exceedance will be documented In the weekly and monthly progress reports, as required. 

Upon your approval, we are iprepared to work with your purchasing group to acquire the proposed 
equipment and associated support Items. 

Page: 
g.VlanatacMjiiteisertKw^mtecnekiestoistion\12<lie(|gecoiislmdionp^aaeMertaalmenlmofiik(iig!|b321011214_MwniilewalEr 



ARCADIS 

Attachments 

Figure! Monitoring Location Plan 

Table A . Effluent Discharge Requirements 

Attachment A October 15^ 2009 SCDHEC Letter 

Attachment B iSCO Samplers Specification Sheets 

Attachment C 24-Hour Runtime Composite Sampling SOP 

Attachment D Collection of Grab Samples from Facility Discharge SOP 
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LEGEND: 

PROPERTY UME 

UMI15 OF OlSTURBAHCE 

SILT FENCE 

CONSIRUCTION ENTRANCE 

STONE OUTLET PROTECTION 

MOMTORMG NELl LOCATKM' 

NOTES: 

1. LOCATE MONITORING WELLS MW1-5 ON EVEN GRADE 
SECTKMS OF ROAD SHOULDER (mOR TO SLOPE). 

2. PAMT MONITORING WLL STANOPIPES YEHDW AND 
INSTAa LOCKING COVER. 

3. INSTALL BOLLARD BETWEEN ROAD EOGE AND . 
MONITORING WELLS MWl-5 AFTER WELLS HAVE BEEN 
INSTALi£D (SEE 0-407. DETAIL 8} 

4. CONTRACTOR SHALL HELD LOCATE MONITORING 
WELLS AT THE APPROXIMATE LOCATIONS SHOWN. TO 
AVOID CONFLICTS WVTH EMSTINC SITE FEATURES AND 
UTIURES. 

5. AREAS tDdnmCRADENT OF THE aiU SHAli BE . 
RE>4E«ED FOR SEEPS AND SAMPLED IN ACCORDANCE 
WTH THE GROUNDWrATER MONITORING PLAN. 

I I I iT 
OWmC KALE 

SCHLUMBERGER TECHNOLOGY CORPORATION 
PICKENS COUNTY.SOUTH CAROLINA 

TWELVEMILE CREEK RESTORATION 
GROUNDWATER MONITORING PLAN 

PROPOSED MONITORING WELL 
SAMPLING LOCATIONS 

FIGURE 
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Figure t 

Monitoring Location Plan 



>•§ 

i? 

RT I37/6MII£-M0RRIS 
ROAD/NORRB HIGHWAY 

.. OF WORK 
^ STA.OtOO 

1600- UParrREAMOF 
WOODSIDEIDAM 

PROTECT BASF INTAKE STRUCTURE 
APPROX. BOO FT DORNSTREAM OF 
THE UNIT OF WORK. 

LEGEND: 
EXISIIND GRADE CONTOUR 

— PROPERTY iUNE 

II I I PROPOSED ACCESS ROAD LOCATIpN 

CATEECHEE TRAIL 
STATE mOHWAY S-39-31 

98 

i\ 

o6 
9SS 
ioS 

NOTES: 

1. BASE UAP OBTAINED FROM SITEiDESKM. INC. AND THE PICKENS COUNTY OS DEPARTMENT. 

3. AUTOMATIC COMPOSITE SAMPLER AND TOMaTY GRAB SAMPLE LOCATION IS APPROMMATE AND; 
SHOULD iBE COORDINATED MTH THE INSTALLATION :0F THE WATER TREATMENT PLAN EFFLUENT 
OUTFALL LOCATION. 

3. IN THE EVENT THE AUTOMATED COMPOSITE SAMPLER IS MOPERABIE, MANUAL COMPOSITE 
SAMPLING WOULD BE OBTAINED AT THE OUTFAa LOCATION. 

SGHLUMBERGER TECHNOLOGY CORPORATION 
SANGAMO WESTONHWELVEMILE CREEKAAKE HARTWELL RGB. 

CONTAMINATION SUPERFUND, SITE 
PICKENS COUNTY, SOOTH CAROLINA 

WATER TREATMENT PLANT WATER QUALITY MONITORING 

MONITORING LOCATION 

RGURE 
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Table A 
Effluent Discharge Requirements 

Twelvemlle Creek Restoration 
Sangamo Weston/fwelvemile Creek/Lake Haftwell PCB ContarnlnatjOn Superfund S|ta 

Schluhiberger Technology Corporation 

1 Estimated Flow 1 sample/week Sample type - estimate 

2 Total Suspended Solids (TSS) 1 (24-hour) composite 
sample/week 

Limitations: 
Monthly Average ^ 25 rng/l 
Daily Maxifnum - 45 mg/l 

3 Polychlbrinated Biphenyls (RGBs) 1 (24-^hour) composite 
sample/week 0.50 pg/l 

4 PH 1 grab sample/week Min 6.0 S.U., Max 8.5 S:U. 

5 Chronic Whole Effluent f dxlclty (WET) 1 sample/yyeek 

All valid toxicity, test results shall be submitted to "the" Department. In 
addition, results frdrfi all invalid tests must be appended to the yaljd toxicity 
results, including lab control data. The permittee has sole responsibility for 
scheduling tdxii^ tests so as to ensure there is sufficient opportunity to 
complete and report the required number of valid test results for each 
monitoring period. 

The permittee is responsible for reporting a valid test during each 
monitoring penod. However, the Department acknowledges that invalid 
tests may occur. Ail of the following conditions must be satisfied for the 
permittee to be in compliance with WET testing requirements for a 
pafticulaf monitoring period when a valid test was.not obtained. 

6 Chronic WET - Reproduction 1; sampleAweek (1) A minimum of three (3) tests .have been conducted: 

(2) The data and results of all invalid tests are attached to the sample 
report; 

• • 7 • Chronic WET > 7^ay Survival 1 sample/week 

(3).At least one additional State-certified laboratory i.s used after two (2) 
consecutive invalid tests were determined by the first laboratory. The 
nams(8) and lab certification number(s) of the additional lab(s) shall be 
reported with the sample results report; and 

(4) A valid test was reported dunng each of the previous threel reporting 
periods. 

If these conditions are.satisfied, the permittee may enter "H"bn the sample 
results page and add the statement that "H indicates invalid teste." 
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Table A 
Effluent Discharge Requirements 

twelvemile Creek Restoration 
Sangamo WestoiVTwelyemile Creek/Lake Hartwell PCB Contamination Superfund Site 

Schlumberger Technology Corporation 

Acute WET 1 samplie/week 

The WET requirements for the acute toxicity test 

a. The permittee must report whether the test passes or fails at the 
specified ATC. if more than one test is performed during a monitoring 
period (including tests from split samples), the worst case result shall be 
reported. 

b. All valid toxicity test results shall be submitted. In addition, results from 
all invalid tests must be reported including iab control data, the permittee 
has sole responsibility for scheduling toxidty tests so as to ensure therefa 
sufficient opportunity to compiete and report the required number of valid 
test results for each mpnitoring period. 

c. The permittee is responsible for reporting a valid test during each 
monitoring period. However, the Department acknowledges that invalid 
tests may occur. All of the following conditions must be satisfied for the 
permittee to be in compliance wfth Whole Effluent Toxicity (WET) testing 
requirements for a particular monitoring period when a vaiid test was not 
obtained. 

(1) A minimum of five (5) tests have been conducted; 

(2) The data and resiiits of all invalid tests are reported; 

(3) At least one additional State^rtified laboratory is used after two (2) 
consecutive invalid tests were determined by the first laboratory. The 
name(s) and lab certification number(s) of the additioriaijlab(s) shall be 
reported; and 

Proper Operation and Maintenance (O&M) At all times 

At all times properly operate and maintain in good working order and 
operate as efficiently as possible all facilities and systems Of treatment and 
control (and related appurtenances). Proper operation and maintenance 
includes effective performance based on design facility removals, adequate 
funding, adequate operator staffing and training arid also includes 
adequate laboratory controls and appropriate quality assurance 
procedures. This provision requires the operation of back-up or auxiliary 
facilities or similar systems which are installed by a permittee oniy when 
the operation is nectary to achieve compliance with the conditions of the 
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Table A 
Effluent discharge Itequlreinents 

Tweivemile Greek Restoration 
Sangamo Westbn/Twelvemlle Greek/Lake Hartwell, PCB Contamination Superfund Site 

Schiumberger technoidgy Gdrpbratibh 

10 p&MPIan 

Prior to wastewater 
treatment, only If O&M 
rhahual and operator 
required 

Develop and maintain at the facility a cbrhplete: Operations and 
Maintenance Manual for the waste treatment faclTities. The manual shall be 
made available for on-site review during hoifnal working hours. Jhe mariual 
shall cpniain operation and .maintenarice Instructions for all equipment and 
appurtenances associated with the waste treatment facilities and land 
application system, If applicable. The manual shall contain a general 
description of the treatment process(es), the operational procedures to 
meet therequlrerhents of E.I above, and the corrective action to be taken 
should operating difficulties be encountered. 

11 Dally Inspections 
Dally - change as 
necessary accordlitg to 
R.61.9.122,41(e)(3) 

Provide for the performance of daily treatment facility Inspections by a 
rertlfled operator, the Depajtrherit may make exceptions to the dally 
operator requirement in accordance with R.6l-9.122.41(e)(3)(ll). The 
Inspections shall include, but should not necessarily be limited tb; areas 
which .require visual observation tb determine efficient operation and for 
which Immediate corrective irieasures can be taken using the O&M' 
manuai as a guide. All irispectloris shall bb recorded and sha|l Ihduda the 
date, time, and name of the person making the Inspection, corrective 
measures taken, and routine equiprhent maintenance, repair, or 
replacement peifbrrhed. The perifilttee Shalt maintain all records of 
Inspections at the permitted facility as required by the permit, and the 
records shall be made avaDable for On-site review during ribrmal working 
hours. 

12 Restrict Discharge . At all times 
there shall be nodischaige, of floating solids or visible foatri In otherjhan 
trace amounts, nor shall the effluent cause a visible sheen on the receiving 
waters. 

13^ Access .Road Malhtenancte At all times. Malntajh. an an weather access road to the wastewater treafmerit plant, 
land application areas„and appurtenances at all times. _ , 

14. - Waste Disposal At all times . 
All waste oil and sp|ld and hpzardbus waste shall be disposed of In 
accordance with the lules and regulations of SCDHEC's Bureau of Land 
and Waste Manageitierit. 

•: il 
. J 
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Table A 
Effluent Discharge Requirements 

Tweivemlle Creek Restoration 
Saiigamo Westbh/twelvemile Creek/Lake Haftwell RGB Cohtarhlhatioh Supeffuhd Site 

Schlumbergeir Technology Corporation 

15 Monitoring 

1st Monday of every 
calendar month and 
addltipnally In order to 
meet frequency 
requirertients 

Monitor all parameters consistent with conditions established by DHEC on 
the 1st Monday of every calendar month in which sampling is required, 
unless otherwise approved by this Department. If this day falls on a 
holiday, sampling shall be conducted on the next business day. If no 
discharge occurs on this day, the permittee shall collect an effluent sample 
during the reporting period on a day when there is a discharge or report "no 
discharge" for the reporting period for all parameters. Additional monitoring 
as necessary to rneet the frequency requirements shall be performed. 

16 FIdw.Measurement As necessary 

Appropriate flow measurertient devices arid rtiethdds consistent with 
accepted scientific practices shall be present and used to ensure the 
accuracy and reliability of rheasurements of the volutfie of rtionitored 
discharges. The devices shall be installed, calibrated and maintained to 
ensure that the accuracy of the measurements are consistent with the 
accepted capability of that type of device. Devices selected shall be 
capable of measuring flows with a maximurti deviation of less than 10% 
from the true discharge fates throughout the range of expected discharge 
volumes. The primary flow device, where required, must be accessible to 
the use of a continuous flow recorder. 

17 Best Management Practices Plan Prior to wastewater 
treatment 

The permittee shall update and maintain a Best Management Practices 
(BMP) plan to identify and control the discharge of significant amounts of 
oils and the ha^rdpus and toxic substances listed in 40 CFR Part t17 and 
Tables II and HI of Appendix b to 40 CFR Part 122. the plan shall Include 
a listing of all potential sources of spills or leaks of these fnaterials, a 
method for containment,, a description of training, inspection and security 
procedures, and emergency response measures to be taken in the event 
of a discharge to surface waters of plans arid/of procedures which 
constitute an equivalent : BMP. Sources of such discharges may include 
materials storage areas; in plant transfef, process and material handling 
areas; loading and unloading operations; plant site runoff; and.sludge and 
waste disposal areas. The BMP plan shall be developed in accordance 
with good engirieefing practices, shall be documented in narrative fortn, 
and shall include any necessary plot plans, drawings, or maps. The BMP 
plan shall be maintained at the plant site and. shall be available for 
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Table A 
Effluent Discharge Requirements 

Twelvemlle Creek Restoration 
Sangamo Weston/Twelvemile Creek/Lake Hartwell PCB Contamination Superfiind Site 

Schiumberger technology Cbrpbratioh 

18 Report Submittal 

Monthly no later than the 
28th day of the month 
fbilowing the end of the 
monitoring period 

the results of wastewater discharge ^tfiplihg and any oteef reports as 
detailed In this letter should be sent on a monthly basis attn: Butch Swygeii 
at the following address: 

SC Department of Health & Environmental Control 
Bureau of Watef 
2600 Bull Street 
Columbia, SC, 29201 

Note: Effluent monitoring results obtained at the required frequency are 
due postmarked no later than the 28th day of the month following the end 
of the monitoring period. 

Note: 
1. Requirements are presented In DHEC's October 15,2009 Wastewater Discharge Limits letter. 
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Attachment A 

October 15,2009 SGDHECletter 



October 15,2009 

Mr. Chris Moody,. P.G. 
ARCADIS 
111 Southwest Columbia Street 
Suite 725 
Portland, OR 97201 

RE; Wastewater Discharge Limits 
Twelvemile Creek Restoration Project 
Pickens County, South Carolina 

Dear Mr. Moody: 

The following wastewater discharge limitations have been calculated for the Twelvmile Creek 
Project restoration (TMC). I took the parameters from the 2D application and applied them to 
the spreadsheets, which I have attached. These spreadsheets detennine which parameters 
showed reasonable potential to violate water quality standards. I developed a rationale, which 
contains information about the project and how tiie limitations were derived. 

Table 1 below contains the limits along With the monitoring requirements for the TMC discharge 
to Twelvemile Creek. Following Table 1 will be the whole effluent Toxicity (WET) limitations 
and the special conditions which apply to the discharge find site. 

TABLE 1 

EFFLUENT 
CHARACTERISTIC 

j DISCH 
LIMIiV 

[ARGE 
LTIONS 

MONIT 
REOUIR] 

ORING 
ElVEENTS 

Monthly 
Average 

DaUy 
, Maximum 

Sampling 
Frequency 

Sample 
Type 

Flow i i MR',MGD MR', MGD 1/Week Estimate 
Total Suspended 
Solids (TSS) : 25 mg/1 45 mg/1 1/Week 24HrComp 

Polychlorinated 
Biphenyk (PCBs)^ 0:00138 pg/I 0.00202 pg/i 1/Week 24 Hr Comp 

PH Minb.Os.u:, Max 8.5 s.u. lAVeek Grab 

Monitor and Report 
^See Special Condition 12 
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Effluent Toxicity Limitations and Monitoring Requiremeiits 

Such disch^ge shall be limited and monitored by the permittee as specified below: 

Chronic Toxicity Testing 

EFFLUENT 
CHARACTERISTICS ! 

DISCHARGE 
LIMITATIONS 

MONITORING 
REQUIREMENTS 

EFFLUENT 
CHARACTERISTICS ! 

Monthly 
Average Maximum' 

Measurement 
Frequency 

Sample Type 

Ceriodaphnia dubia 
Chronic Whole Effluent 
Toxicity i 
@ CTC= 17.4% 

25 40 1/month^ : 24 hour composite 

Ceriodaphnia dubia 
Chronic Whole Effluent 
Toxicity-Reproduction 
® CTC=17.4% 

MR MR 1/month^ 24 horn composite 

Ceriodaphnia dubia 
Cluronic Whole Effluent 
Toxicity- 7-day Survival 
(% CTC=17.4% 

MR%^ MR 1/month^ 
\ 

24 hour composite 

'Maximum is defined as the highest percent effect of all valid tests perfonned during the 
monitoring period following the procediues in Special Condition No. 5. 
^ See Special Condition No. 5 for additional toxicity reporting requirements. MR = Monitor 
andReport. 
^ Valid tests must be separated by at least 7 days (from the time the first sample is taken to 
start one test until the time the first sample is taken to start a different test). There is no 
restriction on when a new test may begin following a failed or invalid test. 

a. 

b. 

Samples used to demonstrate compliance with the discharge limitations and monitoring 
requirements specified above shall be taken at or near the final ppint-of-rdischarge but 
prior to mixing with the receiving waters or other waste streams. 
Valid test results firom Split samples shall be reported to the Department. For reporting an 
average, individilal valid results for each test fixim a split satnple are averaged first to 
detertnine a sample value. That value is averaged wiA other sample results obtained in 
the reporting period and the average of all sample results reported. For reportingithe 
maximum, individual valid results for each test fixim a split sample are averaged first to 
deternaihe a sample value. That value is compared to other sample results obtained in the 
reporting period and the maximum of all sample results reported. For the purposes of 
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reporting, split samples are reported as a single sample regardless of the number of times 
it is split. All laboratories used shall be identified on the DMR attachment. 

Acute Toxicity Testing 

Such discharge shall be limited and monitored by the permittee as specified below: 

EhFLUENT 
CHARACTERISTICS 

DISCHARGE 
LIMli ATIONS 

MONITORING 
REQUIREMENTS 

EhFLUENT 
CHARACTERISTICS 

Monthly 
Average 

•Daily 
Maximum i 

Measurement 
Frequency 

Sample 
Type 

Ceriodaphnia dubia 
Acute \^ole Effluent 
Toxicity 
@ ATC= 35.5% 

- • G* 1/month Grab Sample 

* Report "0" if test passes or "1" if test fails in accordance with Part V.B. 

a. Samples, taken in compliance with the monitoring requirements specified above shall 
be taken at the following locations: at or near the discharge, but prior to .mixing with 
the receiving waters. 

Special Conditions 

1. The permittee shall at all times properly operate and maintain in good working order and 
operate as efficiently as possible all facilities and systems of treatment and control (and 
related appurtenances) which are installed or used by the permittee to achieve compliance 
with the terms and conditions of this permit. Proper operation and maintenance includes 
effective performance based on design facility removals, adequate funding, adequate 
operator staffing and traming and also includes adequate laboratory controls and appropriate 
quality assxirance procedures. This provision requires the operation of back-up or auxiliary 
facilities or similar systems which are installed by a permittee only when ithe operation is 
necessary to achieve compliance with the conditions of the permit. 
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2. The permittee shall develop and maintain at the facility a complete Operations and 
Maintenance Manual for the waste treatment facilities. The manual shall he made available 
for on-site review during normal working hours. The manual shall contain operation and 
maintenance instructions for all equipment and appurtenances associated wiA the waste 
treatment facilities and land application systenii if applicable. The manual shall contain a 
general description of the treatment process(es), the operational procedures to meet -the 
requirements of E.l above, and the corrective action to be taken should operating difficulties 
be encountered. 

3'. The permittee shall provide for the performance of daily treatment facility inspections by a 
certified operator of the appropriate grade as defmed in the permit To Construct to be issued 
by the Department. The Department may make exceptions to the daily operator requirement 
in accordmce with R.61-9.122.41(e)(3)(ii). The inspections shall include, but should not 
necessarily be limited to, areas which require visual observation to determine efficient 
operation and for which immediate corrective measures, can be taken using the O & M 
manual as a guide. All inspections shall be recorded and shall include the date, time, and 
name of the person making the inspection, corrective measures taken, and routine equipment 
maintenance, repair, or replacement performed. The permittee -shall maintain all records of 
inspections at the permitted facility as required by the permit, and the records shall be made 
available for on-site review during normal working hours. 

4. There shall be no discharge Of floating solids or visible foam- in other than trace amoimts, nor 
shall the effluent cause a visible sheen on the receiving waters. 

5. The WET requirements for the chronic toxicity test: 

a. A Ceriodaphnia dubia three brood chronic toxicity test shall be conducted at the 
fiequency stated in Part lEI.B, Effluent Toxicity Limitations and Monitoring 
Requirements, Using the following test concentrations; 0% (control), 8%j 17.4% 
(CTC), 35%v 50% and 100% effluent. The permittee may add additional test 
concentrations without prior authorization from -the Department provided that the test 
begins with at least 10 replicates in each' concentration- and all data is used to 
determine permit compliance. 

b. The test shall be conducted using EPA Method 1002.0 in accordance with 
"Short-Term Methods for Estimating Chronic Toxicity of Effluents and Receiving 
Waters to Freshwater Orgamsnas," EPA/82 l/R-02/013 (October 2002). 

c. The permittee shall use the linear interpolation method described in "Short-Term 
Methods for Estimating Chronic Toxicity of Effluents and Receiving Waters to 
Freshwater Organisms," EPA/821/R^02/013 (October 2002), Appendix M to estimate 
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the percent effect on survival and reproduction at the CTC according to the equations 
in d'below. 

d. The linear interpolation estimate of percent effect is 

tested concentration. Otherwise, it is 

2 ^CTC 

V K 
HOO iftheCTCis a 

*CTC 

M, 
4100. 

The pemiittee shall report the percent effect on both Ceriodaphnia dtibia sumval and 
reproduction at the CTC. Overall percent effect is the greater of the percent effect on 
survival and reproduction. The permittee shall also report the IC25 and, using the 
same test data, the 48-hour chronic LC50. 

e. A test shall be invalidated if any part of Method 1002.0 is not followed or if the 
laboratory is not certified at the time the test is conducted. 

f. All valid toxicity test results shall be submitted to the Department. In addition, 
results &om all invalid tests must be appended to the valid toxicity results, including 
lab control data. The permittee has sole responsibility for scheduling toxicity tests so 
as to ensure there is sufficient opportunity to complete and report the required number 
of valid test results for each monitoring period. 

I 

g. The permittee is responsible for reporting a valid test during each monitoring period. 
However, the Department acknowledges that invalid tests may occur. All of the 
following conditions must be satisfied for the permittee to be in compliance with 
Whole Effluent Toxicity (WET) testing requirements for a particular monitoring 
period when a valid test was not obtained. 

(1) A minimum of three (3) tests have been conducted which were invalid in 
accordance with Special Condition 5;e above; 

(2) The data and results of all invalid tests are attached to the sample report; 

(3) At least one additional State-certified laboratory is used after two (2) consecutive 
invalid tests were determined by the first laboratory. The name(s) and lab 
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certificatibn number(s) of the additional lab(s) shall be reported with the sample 
results report; and' 

(4) A valid test was reported during each of the previous three reporting periods. 

If these conditions are satisfied, the permittee may enter "H" on the sample results 
page and add the statement that "H indicates invalid tests." 

6. The WET requirements for the acute toxicity test; 

a. A 48-hour static acute toxicity test shall be conducted at the frequency stated in Part 
ni.B Effluent Toxicity Limitations and Monitoring Requirements using a control and 
the acute test concentration (ATC) of 35.5%. The test shall be conducted using 
Ceriodaphnia dubia as^ the test organism using EPA Method 2002.0 in accordance 
with "Methods for Measuring the Acute Toxicity of Effluents to Freshwater and 
Marine Organisms," EPA 821/R-02/012 (October 2002). The test shall be conducted 
at25°C±l°C. 

b. If the test group Ceriodaphnia dubia survival is less than the control group survival at 
the 0.05a level of a left-tailed Fisher's exact test, the test shall be deemed a failure. 

c. The permiftee must report whether the test passes or fails at the specified ATC. If 
more than one test is performed diuing a monitoring period (including tests fromisplit 
samples), the worst case result shall be reported. 

id. A test shall be invalidated if any part of Method 2002:0 is not followed or if the 
laboratory is not certified at the time the test is conducted. 

e. All valid toxicity test results shall be submitted. In addition, results from all mvalid 
tests must be reported including lab control data. The permittee has sole responsibility 
for scheduling toxicity tests so as to ensure there is sufficient opportiinity to complete 

f. The permittee is responsible for reporting a valid test during each monitoring periodL 
However, the Department acknowledges that invalid tests may occur. All of the 
following Conditions must be satisfied for the permittee to be in compliance with 
Whole Effluent Toxicity (WET) testing requirements for a particular monitoring 
period when a valid test was not obtained. 
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(1) A minimum of five (5) tests have been conducted which were invalid in 
accordance with Part 6.a. above; 

(2) The data and results of all invalid tests are reported; 

(3) At least one additional State-certified laboratory is used after two (2) consecutive 
invalid tests were determined by the first laboratoiy. The name(s) and lab 
certification number(s) of the additional lab(s) shall be reported; and 

(4) A valid test was reported during each of the previous three reporting periods. 

If these conditions are satisfied, the permittee may enter "H" in the report and add the 
statement that "H indicates invalid tests." 

7. The peimittee shall maintain an all weather access road to the wastewater treatment plant, 
land application areas, and appurtenances at all times. 

8. All Waste oil and solid and hazM"dous waste shall be disposed of in accordance with the rules 
and regulations of SCDHEC's Bureau of Land and Waste Management. 

9. The permittee shall monitor all parameters consistent with conditions established by this 
perrhit on the 1st Monday of every calendar month in which sampling is required, unless 
otherwise approved by this Department. If this day falls on a holiday, sampling shall be 
conducted on the next business day. If no discharge occurs on this day, the permittee shall 
collect an effluent sample dtiring the reporting period on a day when there is a discharge or 
report "no discharge" for the reporting period for all parameters. Additional monitoring as 
necessary to meet foe fi^equency requirements of this permit shall be performed by foe 
permittee. 

10. Appropriate flow measurement devices and methods consistent with accepted scientific 
practices shall be present and used to ensure foe accuracy and reliability of measurements of 
foe Volume of mbnitored discharges. The devices shall be installed, calibrated and 
maintained to ensure that foe accuracy of foe measurenients are consistent with the accepted 
capability of that type of device. Devices selected shall be capable of measxning flbws with a 
maximum deviation of less foaq 10% firom foe true discharge rates throughout foe range of 
expected discharge volumes. The primary flow device, where required; must be accessible to 
foe use of a continuous flow recorder. 

11. The permittee shall update and maintain a Best Management Practices (BMP) plan to 
identify and control foe discharge of significant amounts of oils and foe hazardous and toxic 
substances listed in 40 CFR Part 117 and Tables n and III of Appendix D to 40 CFR Part 
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122. The plan shall include a listing of all potential sources of spills or leaks of these 
materials, a method for containment, a description of training, inspection and security 
procedures, and emergency response measures to be taken in the event of a discharge to 
surface waters or plans and/or procedures which constitute an equivalent BMP. Sources of 
such discharges may include materials storage areas; in-plant transfer, process and material 
handling areas; loading and unloading operations; plant site runoff; and sludge and waste 
disposal areas. The BMP plan shall be developed in accordance with good engineering 
practices, shall be documented in narrative form, and shah include any necessary plot plans, 
drawings, or maps. The BMP plan shall be maintained at the plant site and shall be available 
for inspection by EPA and Department personnel. 

12. Where the permit limitation Part III is below the practical quantitation limit (PQL), the PQL 
and analytical method stated below shall be considered as being in compliance with the 
permit limit. Additionally, where the permit requires only monitoring and reporting (MR) in 
Part III, the PQL and analytical method stated below shall be used for reporting results. 

i Parameter Analjdical Method 1 PQL 
Polychlorinated Biphenyls 
(PCBs) EPA Method 608 0.50 pg/l 

13. The results of sampling and any other reports as detailed in this letter should he sent on a 
monthly basis to my attention at the following address: 

SC Deparbnent of Health & Environmental Control 
Bureau of Water 
2600 Bull Street 
Columbia, SC, 29201 

Note: Effluent monitoring results obtained at the required frequency are due postmarked 
no later than the 28th day of the month following the end of the monitoring period. 

If you have any questions concerning any of the requirements in this letter, please call me at 
(803) 898-4235 or e-mail me at swvgercw@dhec.sc.gov. 

mailto:swvgercw@dhec.sc.gov
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Sincerely, 

Butch Swygert 
Environmental Engineer Associate 
Industrial Wastewater Permitting Section 

cc (via e-mail): Eric Kim, SCDHEEC, Region 2/Greenville EQC District Office 
Chuck Williams, SCDHEC,, BL&WM 
John McCain, SCDBEC, BL«&;WM 
Grace Roster, ARCADIS 
Lance Kethcham, ARCADIS 
Jeff Barry, ARCADIS 
Danielle Amber, ARCADIS 
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Isco Avalanche® Multi-bottle, 
Refrigerated Portable Sampler 

Multi-function sampling and data 
logging with dual-power cooling 
Avalanche® is based on Isco's industry-leading 
6712 controller. You get all the advanced 
control, data logging, and communication 
features of the 6712, with cooling from either 
AC or battery power. 

Bottle options include 5- and 2.5 gallon 
composites as well as 4 x 1-gallon and 
14 X 950 ml sequential. 

A 12V deep-cycle battery delivers 48 hours -
or more- of refrigeration. The power-saving 
cooling system remains on standby until the first 
sample is drawn, and only then switches on to 
preserve the collected samples for pickup. 

Available routines include: pause-and-resume 
for intermittent-discharge flow monitoring; 
sampler pacing by time, non-uniform time, flow 
or extemal event; and random interval sample 
collection. 

Standard Features 
• Standard and extended programming keeps 

setup simple when you don't need advanced 
features. 

• NEMA 4x, 6 (IP67) controller enclosure. 

• SDI-12 interface provides "plug and play" 
coimection with multi-parameter water-
quality sondes and other compatible 
devices. 

• 512kB memory gives you great flexibility 
for logging environmental data. 

• Sample delivery at the EPA-recommended 
velocity of 2 ft/sec. at head heights up to 
26 feet. 

• Patented pump revolution counter ensures 
accurate sample volumes - and tells you 
when tubing should be replaced. 

Optional mobility kit includes pneumatic tires 
for ease of transport over rough terrain, and 
a convenient battery platform. 

Applications 
• Stormwater runoff compliance 

• TMDL and watershed monitoring 

• Enforcement monitoring 

• Advanced sampling combined with data 
logging and communications for flow, 
rainfall, and water quality parameters. 

Avdanehi Cooling Potfonninco 
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Isco temperature control technology accurately preserves samples 
at 3°C- even under difficult conditions shown above (40°C ambient, 
20°C sample temperature). 



Specifications 
Isco Avalanche Sampler i 
SiZ8(HxWxD): 30:5x14 x 24ilnches (78 x 36 x 60 em) 
Weight: Diy,les3battety,-76lbs(35ko) 
BotOeconflguiatians: 5-galloni poly bottle 

2:5.gallon glass bottle configuratipn 
2.5-gallon poly botVe configuration 
legation poly,bottle configuration (4'botties 
950 ml poly bottle configuration (14ibottles) 

Power Requlrenienti: 12V DC (Suppllediby battery or AC power 
converter.)! 

; iPump : 
liitake suction tubing: 
Length 
Material 
Inside dimension 

1 3to99!feet(1to30m) 
Vinyl or Teflon 
3/8 Inch (1 cm) 

Pump tubjng life: i Typically 1 ;000.000 pump counts 
Maximum lift: i 28fe8t(8.5im) 
TypicaiiRepeaUbliity ±5 ml or ±5% of the average volume In a set 
Typical line velocity at 

Head height of 
3 ft (0.9 m) 
10 ft (3.1m) 
15 ft (4:6 m) 

3.0 ft;s (0.91'm/s) 
2^9 fL/s (0.87 m/s) 
2.7 tt/s (0.83 m/s) 

Liquid pnsence detector Non-wetted, non-conductive sensor detects wheri 
liquid sample reaches the pump to automatlcally 
compensate for changes In head helghts. 

Controller ' 
Weight: 13 lbs. (5.9 kg) 
Siie(HxMiD) 10.3 X 12.5 X10 Inches (28 x 31.7 x 25.4 cm) ! 
Operatibnai temperature: 32°tDl20°F(0''to49°C) 

Enclosure rating: NEMA4Xi8i(IP87) 
Program memory: Non-vdatlleROM 

5 to 15 volt'DC pulse or.25 mllllsecondiisolated 
contact closure. 

No. of composite samples: Programmable ftoml to 999 samples^ ! 

Clock Accuracy: 1 minute per. month, typical, tor real time dock 

Software ; 
Sarhple frequency: 1 ininute to 99 hoiirs 59 minutes. In 1 minilte ' 

increments. Non-unlfbrm times In minutes or 
docktimesi to 9,999 flow, pulses 

Sampling modes: Unlfbtm time, nonrunilbnTi time, flow, event. (Flow 
mode Is (xxilrulledby external flow meter pulses.) 

Programmable sample 
volumes: 

10 to 9^990 ml In 1 ml Increments 

Sample retries: If no sample Is deteded, up to 3 attempts: user 
selectable 

Rinse cycles: Automatic rinsing of suction line up to 3 rinses for 
each sample collection 

Program storage: 5 sampling programs 
Sampling Stop/Resume: Up to 24 real time/date sample stop/resume 

commands 
Controller diagnostics: Tests for RAM, ROM, pump, display, and distributor 

Ordering Information 
Note: Bottle configuration, suction line, and strainer must be 
ordered separately. 12 VDC operation requires external battery. 
Contact Isco or your Isco Representative for complete information. 

' Description Part Number 1 
' Isco'Avalanche Sampler 

(115-230 VAC/12V DC):lncludes.controller, 
distributor arm, instruction manual, pocket 
guide. Standard power cord.* 

68-2970-003 

5-galion poiy bottle 68-2970-008 

2.5-gallon glass bottle configuration 88-2970-008 

2.5-gallon poiy bottle configuration 88-2970-009 

1-galion poiy bottle configurationi(4 bottles 88-2970-002 

950 ml poly bottle configuration.(14 bottles) 88-2970-001 

MobllityKit 88-2980-004 

Teledyne Isco, Inc. 
4700 Superior Street 
Lincoln NE 68504 USA 
Phone: (402) 464-0231 
USA and Canada: (800) 228-4373 
Fax: (402) 465-3022 
ErMail: i8coinfo@teIedyne.coni 
Internet: www.i8co.coni 

AvdandK IbtegnUd Mooitoring 

wianaDizOHDMi.gnuFiiDtFatDDAii 

Isco reseives the tight to change specitlcations without notice. 
62007 Teledyne Isco, Inc. • L-1128 • 1/07 

The Avalanche controller is a powerful SDI-12 data logger, 
designed to work directly with Isco's advanced Flowlink® 
Software. 

Data for flow, rainfall, and water quality can be transferred 
from the Avalanche controller into a Flowlink-equippedPC 
in three ways: via cable connection, via Isco's 2102 Wireless 
Communication System, or by phone, using Avalanche's 
optional built-in modem 

Flowlink Software lets you quickly retrieve, import, compare, 
and analyze data, generate charts andgraphs,and create 
comprehensive reports. 
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ARCADIS 
SOP: 24-Hour Runtime 
Composite Sampling 

I. Scope and Application 

This Standard! Operating iProcedtire (SOP) appiies to the coliection of water treatment 
piant discharge corhpOsite sampies, usingi an^ iSCO sampler. A 24-hour runtime 
composite sample of the discharge from the water treatment plant will be collected 
weekly. 

II. Personnel Qualifications 

Field personnel, trained in the use of an ISCO sampler, will collect the composite 
samples. All field' personnel are required to take a 40-hour Occupational Safety and 
Health Administration (OSHA) Hazardous Waste Operations training course and annual 
refresher courses, and participate,In a medical monitoring program prior to engaging |n 
any fleid cdilection activities as required in 29 CFR 1910.120: Additionally, field 
personnel will be under the direct supervision of qualified professionals who are 
experienced in performing the tasks required for sample cdilection. 

III. EqulpmentLlst 

Equipment needed to collect water treatment plant discharge composite samples 
Includes: 

• ISCO sampler (ISCO Avalanche Mujti-bottle Sampler or equivalent) 

• At least four 1-gallon glass, pre-cleaned sarnple collection vessels (designed for 
specific ISCO sampler) 

• Battery power source for ISCO sampler 

• Disposable gloves 

• Sample containers (two 1-liter amber glass bottles with Tef|on®-lined illds from 
laboratory) 

• Plastic (polyethylene) resealable food storage bags 

• Plastic (polyethylene) trash bags 

• Dedicated Teflon® suction line 

QAC)ients\Schlumb«rgMMwelvamila Creek RestoretionM 2 Dredge Constiudion PhMVWalar Treabnent MonitortngNAttaiimwrit C - 24>four CompioeitB Sarnpfing SOPJJOC 
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• Dedicated,, clean cooler with Ice 

• Box or container for transport of used sample collection vessel 

• Field'notebook 

• Chain of custody forrtis 

• Labels for sample containers 

• Permanent marker 

IV. Cautions 

Sample containers should be packed on ice and stored in a cool, shaded^ place to 
maintain a sample temperature of approximately 4 0, if possible, ice must be' double-
bagged to prevent leaks. Sample containers should be stored inside sealable plastic 
bags to prevent interference from external sources should a. container break during 
transit. 

V. Health and Safety Considerations 

Health and safety issues are addressed in the site Health and Safety Plan. 

VI. Procedures 

The ISCO sampler will be operated according to the procedures contained in the 
operating manual. The procedure for collecting the composite samples |s summarized 
below: 

t. Cornplete project and sample location information. 

2. . Put on'a new pair of disposable gloves. 

3. Connect the battery to the iSCO sampler in, connect the dedicated Teflon® suction 
line to the pump tubing and the sample tap, open the sample tap and turn the 
sampler on. 

4; Verify that the refrigerator is set to 4°C. 

•iMwelvemHs Creeli Rsstarabon\12 Dredge Constnidion PhaseWValer Treetmenl MonitoringWtechmant C - 2441our Composits ^pdng SOPJIOC 
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5. Make sure the ISCO sampler Is programmed to collect a 24'-hour runtime composite 
sample with a sample collection frequency of one discrete volume of sample per 
hour. 

6: Return to the sarnple station 24 hours later. 

7. Put on a new pair of disposable gloves. 

8i Turn off the sampler. 

9i Remove the sample collection vessel from the ISCO sampler. 

10. Transfer the.composite sample to the appropriate sample containers (i.e., two 1 -liter 
amber glass bottles with Teflon®-lined lids). 

11. Affix a labeli to each sample container and record the follovring Information on the 
label: date and time of sample retrieval, sample: Identificatioh, and analysis method. 
Note: 

12. Seal the sample containers in reseaiabie plastic bags; label the bags with date, 
time, and sample identification; and place the bags In the cooler with Ice. 

13. Complete the chain of custody form In accordance with the specifications. 

14. Place the used sample collection vessel in a separate container for delivery to the 
laboratory for cleaning: 

15. Put on a new pair of disposable gloves. 

16. Place a clean sample collection vessel (pre-cleanedi by the laboratory) In the ISCO 
sampler. 

17. Unplug the ISCO sampler from the battery. 

Vii. Calibration and Maintenance 

Calibration of the ISCO Avalanche Multi-bottle Sampler |s necessary to provide sample 
vojume accuracy and should occur prior to each use. Calibration will'be noted in the field: 

)nM2 Dredge Construction PtiasMWelef Treatn^ Moniloring\Attachrneril.C • 24-Haur Cdmposile Sampling SOP.doc 



ARCADIS 
SOP: 24-Hour Runtime 
Composite Sampling 

notebook. The specific steps to calibrate the ISCO sampler are presented In the 
installation and operation guide. 

Maintenance of the HSCO sampler includes both routine and preventative maintenance. 
General maintenance iprocedures are provided herein and are detailed iln the Installation 
and operation guide. 

Routine maljitenance procedures Include: 

• Glean the Interior and exterior of the refrigerator, the controller, bottles, strainer, and 
tubing. 

• Clean the condenser coil: andi surrounding areas annually. 

• Follow the cleaning protocols for priority pollutants and critical sampling. This 
procedure Is detailed below. 

• Replace the pump tube when the display shows a warning at 500,000 pump counts 
or when Inspection reveals any cracks or defects. 

• Replace the dedicated Teflon® suction tine on an: annual basis. 

Preventative maintenance Includes: 

• Replace the Internal deslccant when the Internal case humidity exceeds 30%. The 
Internal case humidity is shown on the Indicator visible through the front panel label: 
(the indicator tums pink or white when the humidity level exceeds the ;prlnted value). 

If experiencing probleriis with the sampler, contact Teledyne ilSCO's Repair Service 
Department at (402) 464-0231. 

VIII. Decontamination of Equipment 

The equipment cleanirig procedures described herein Include pre-field, in-field, and post-
field cleaning of sampling equipment, which will be conducted at an established: 
equipment decontamlhatldn area (EDA) onslte; (as appropriate). Cleaning procedures for 
sampling equipment will be monitored by collecting field blank samples as speclfiedi In the 
applicable workjplan. 

•ATwalveniile Craek RsdonitJanM2 Dradga ConMnidiofi PhaialtWaltrTrealmanl MonHoringVAttaciiinanl C - 24^H6ur CofnpoaJta Sampling SOP.doc 
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The following materials, as required, will ibe available during >iieldi cleaning procedures: 

• Health and sajfety equipment, as required in the site Health and Safety Plan including 
personal protective equipment (PRE) 

• Distilled/deionlzed water 

• Nonphosphate detergent 

• Tap water 

• Appropriate cleaning solvent (e.g., hydrdchlbric acid IHCI], nitric acid [HN03], 
.hexane, acetone, Isopropanol, methanol) 

• Rlnsate cdllection plastic containers 

• Plastic overpack drum 

• Brushes 

• Plastic sheeting 

• AlumlnumToil 

• Large heavy-duty garbage bags 

• Spraylbottles 

• Resealable-type bags 

• Handiwipes 

Field ridtebdbk 

Ensure to rinse equipment thoroughly and allow the equipment to dry before reuse or 
storage to prevent introducing! solvent into sample medium. 

Review the material safety data sheets (MSDSs) for the solvents to be used in the 
decontamination. Avoid Use of spray bottles to apply solvent on equipment to minimize 
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ARCADIS 
SOP; 24-Hour Runtime 
Composite Sampling 

potential for Introducing vapors into breathing zone. Work In a well-ventllated area and 
stand upwind while applying solvent to equipment during the decontamination process. 
Application of solvent to the equipment will be completed In a manner that minimizes 
potential for exposure to workers. Follow health and safety procedures outlined In the 
HASP. 

A designated area will be established to clean sampling equipment In the field prior to and 
between sample collection. Equipment cleaning areas will be set up within or adjacent to 
the specific work area. 

The rnanufacturer suggests the use of decontamination protocols used' In National 
Pollutant Discharge Elimination System (NPDES) compliance monitoring, as described 
below: 

• Glass Sample Bottles 

1. One spectro-grade acetone rinse. 

2. Dishwasher cyde (wash and tap water rinse, no detergerit), 

3. Acid wash with at ileast 20% HCI. 

4. Dishwasher cycle (wash and tap water rinse, no detergent). 

5. Replace In covered Teledyne ISCO bases. 

• Teflon® Suction Line 

1. Rinse twice with spectro-grade acetone. 

2. Rinse thoroughly with hot tap water using a brush. If possible, to remove 
particulate matter and surface film. 

3. Rinse thoroughly three times with tap water. 

4. Acid wash with at least 20% HCI. 

5. Rinse thoroughly three times with tap water. 
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ARCADIS 
SOP: 24'Hour Runtime 
Composite Sampiing 

6. Rinse thoroughly three times withi distilled water. 

7. Rinse thoroughly with petrbieum ether and dry by ipuiling air through the line. 

8. Dry overnight In a warm oven (use an oven temperature of lower than 150 F), If 
possible. 

9. Cap ends with aluminum foil. 

• iPump tubes 

1. Rinse by pumping hot tap water through the tube for at least 2 minutes. 

2. Acid wash the tube by pumping at least ai 20% solution of HOI through the tube 
for at least 2 minutes. 

3. Rinse by pumping hot tap water through the tube for at least 2 minutes. 

4. iRInse by pumping distilled water through the tube for at least 2 minutes. 

iX. Waste Management 

Waste generated during retrieval of the composite samples and during decontamination, 
such as disposable gloves and other expendables, wl|l be placed In labeled 55-gallon 
drums onslte. 

X. Data Recording and' Management 

Equipment cleaning and decontamination will be noted in the field notebook. An 
Inventory of the solvents brought onslte and used and removed from the site wijl be 
maintained in the files. Containers with decontamination fluids w|ll be labeled. 

XI. Quality Assurance 

Field QA/QC samples to be collected are equipment rinse blarik samples, field: duplicates, 
and; matrix spike samples. Matrix spike samples and field duplicates will be prepared by 
filling additional appropriately marked containers. Equipment blank samples will be 
prepared as follows; 
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ARCADIS 

r . 
1. Put on new disposable gloves. 

2. Place a clean sample collection vessel in the ISCO sampler. 

3. Slowly pour distllledl water Into ttie sampler intake and' fill enough of the sample 
collection vessel to provide sufficient sample volume to fill the sample container. 

4. When nearly full; remove the sample collection vessel and^ distribute to appropriately 
labeled sample container. 

5. After collection, handle equipment blank sample in a manner that is consistent with all 
other environmental samples. 

6. After preparing the equipment blank sample, the sample collection vesseil may be 
reused to collect processing facillty discharge samples without cleaning. 

SOP: 24-Hour Runtime 
Composite Sampiing 
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Attachment D 

Collection of Grab Samples from 
Facility iDlscharge SOP 



SOP; Collection of Grab 
Samples from'Facility 

ARCADIS Discharge 

!l. Scope and Application 

This Standard Operating Procedure (SOP) applies to the collection of water treatment 
plant effluent discharge grab samples, via a tap in the discharge line, for various required 
analyses, and pH measurements during water treatment piant operation. The parameters 
that will be monitored weekly are listed below: 

• pH 

• Acute Toxicity Testing 

II. Personnel Qualifications 

Field personnel, trained in grab sampiing procedures, wii| collect the grab samples. All 
field personnel are required to take a 40-hour Occupational Safety and Health 
Administration (OSHA) Hazardous Waste Operations (HAZWOPER) training course and 
annual refresher courses^ and participate in a medical monitoring program prior to 
engaging in any field collection activities as required in 29 CFR 1910.120. Additionally, 
field personnel will be under the direct supervision of qualifiedi prpfesslonals who are 
experienced In performing the tasks required for sample collection. 

ill. Equipment List 

Equlpment;needed: to collect processing facility discharge grab sampies includes: 

• Health and safety equipment 

• pH meters 

• Glass sample containers 
• I • 

• Standard soiutions for calibration 

• Extra batteries for the pH meter 

• Disposable non-taic gloves 

• Pre-preserved sample containers 
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SOP: Collection of Grab 
Samples from Facility 

ARGADIS Discharge 

e Plastic (polyethylene) resealabje food Storage bags 

• Polyethylene wrap 

• Distilled water 

• Dedicated^ clean cooler with ice 

• Field notebook and forms 

• Chain of custody forms 

• Labels for sample containers 

• Permanent marker 

IV. Cautions 

Potential sources of trace metals contamination during sampling include metallic or metal-
containing sampiing: equipment, containers, personai protective equipment (PPE), 
reagent water, andi improperly cleaned and stored equipment. 

Sample containers shouid' be packed on ice and stored in a cool, shaded place to 
maintain a sample'temperature Of approximately 4 C, if possible. Ice must be double-
bagged to prevent leaks. Sample containers should' be stored inside seaiable plastic 
bags to prevent interference from external sources should a container break during 
transit. 

V. Procedures for Collecting Acute Toxicity Grab Samples 

•J . 

The procedure for collecting the' acute toxicity grab samples is described below: 

1. Complete project and sample location Information. 

2. Put on a new pair of disposable gloves. 

3. Fill appropriate sample container from the grab sample tap in discharge line. 
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SOP: Collection of Grab 
Samples from Facility 

ARCADIS Discharge 

4. Affix a label to each sample container and record the following information (on the 
label: date and time of sample retrieval, sample iidentlflcatlon, and analysis 
method/parameter. Note: the sample identification is "Water Treatment Plant 
Effluent Discharge." 

5. Seal each sample container in a resealable plastic bag; label the bags with date, 
time, and sample identification: and place the bags in the cooler with ice If 
necessary. 

6. Repeat Steps 2 through 5 as necessary to collect a volume sufficient to fill a|l of the 
required sample containers. 

7. Cbhriplete the chain of custody form. 

VI. Procedure for Collecting Samples for Field Parameters 

The procedure for cdllecting the grab samples for measurement of fields parameters is 
described below. 

1. Complete Water Treatment Plant Effluent iDischarge form. 

2. Put on a new pair of disposable gloves. 

3. Open' sample tap and fill glass jar with adequate sample volume. 

4. Measure pH. Two readings will be made and the average will be recorded In the 
fieldmotebook and! dni the form. 

IsATwstyemll* Creek Re8laretion\12 Dredge Conetrudion PheeeNWder Treatment hloniorlrvMllKhinanl 0 - Colledion at Grab Simples SOP.doc 



Infrastructure, environment buildings Imagine the result 

Schlumberger Technology Corporation 

Sangamo Weston/Twelvemile 
Creek/Lake Hartwell; PCB 
Contamination Superfundi Site -
Twelvemiie Creek Restoration 

Closure and Post-Closure 
Care Plan 

March 2010 



ARCADIS 

Closure and Post-Closure Care 
Plan 

John Paul Doody, P.E. 
South Carolina P'E. Numt)er 26698 J » ireparoaiDr 

Schlutnt)erger Technology Cotporation 

Prepafsdiv: 
ARCAdlS 
6723 TpwpathRoad 
Syracuse 
New York 13214^6 
Tel,3i5.448.9120 
Fax 315.449:0017 
Local Omoe: 
ARCAOIS 
30 Patewood Dhve, Suite 155 
Greenville 
SC 29615 

OurRaf.: 
MT001019 

March 2010 

This document Is Intended only for the use 
of the Individual or entity for vrhich it was 
prepared and may contain Infonnation that 
Is privileged, confidetitial and exempt from 
dlsdosure under applicable law. Any 
dissemination, dlMbutkm. or copying 
this documentls strictly prohllOed: 



ARCADIS Table of Contents 

Background 1 

2. Closure 2 

2.1 Estimate of Largest Area Requiring Cover 2 

2.2 Estimate of Maximum Inventory of Waste on Site 3 

2.3 Property Identification 3 

2.4 Rnal Cover 3 

2:5 Grassing Schedule 3 

2.6 Equipment Needed - 4 

2.7 Erosion and Sedirneritation Control 4 

2.8 Qcffiure Schedule 5 

2.9 Construction Quality Assurance (CQA) Requirements; 5 

2.10 aosure Certification 8 

3: Post-Closure 9 

3.1 Post-Closure Use of the Property 9 

3:2 Water Quality MonitoringiSchedule 9 

3:3 Methane Gas Monitoring 9 

3.4 Monitoring Responsibility 10 

3:5 iLeach Water Colliectlonand Treatment 10 

316 Sediment Basin Maintenance and Cleanput It 

3.7 SMU Access 11 

3:8 Routine Inspection of Vegetatlve/FlnafCover/Drainage Systems and> 
Maintenance' 11 

3:9 Closure and Post-Qosure Operatlngiand Maintenance Cost Estimate 11 

grUienWschlumberBetU* 
dosura and posKfcmn CVS (teukn' 

9 creek restorafionM 1 smu constmdion phaseVdosMre and pdstdosure care ptanVwised ftBM7iioii2i4_reyiMdrmst 



ARCADIS Tableof Contents 

Tables 

Table 1 

Table 2 

Table 3 

Table 4 

Grassing'Schedule (In text) 

Closure Schedule (In text) 

,Flnal'Constructed Bridging Layer Testjng|Requlraments:(in text)' 

QA/QC Testing ofthe.Eroslon (VegetatlveLayer (Intext) 

Appendices 

A Record Drawings (to be provided uponicompletion) 

B Revised Technical Specification Section 02413- Geosynthetic Clay Liner 

C HELP Model Output 

D Closure and Post-Closure Operation and Maintenance'Cost Estimate 

gVlimls\schlufnbeigeiU« 
dostfo and pMt4ilua>jwcaraptaAj)>x» 

e mek res(draSon\1 r smu construction phase\closiire and posMo lraM711011214_re«sedfral 



Closure and Post-
ARCADIS Closure Care P|an 

1. Background 

Schlumberger Technology Corporation owns and operates the Sangamo 
Weston/Twelvemile Creek/Lake Hartwell RGB Contamination Superfund Site,, 
Sediment ManagementiLinit (SMU) for the permanent storage of sediment from the 
removal of Woodside I and Wpodside II dams. 
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Closure and Post-
ARCADIS Closure Care Plan 

2. Closure 

Operators of Class S landfllls must lnstall>a final cover system ttiat Is designed to 
minimize infiltration and erosion. The final cover system for the SMU will t>e the 
prescrlt)ed cap described in Regulation 61-107.19, SWM: Solid Waste Landfills and 
StructuraliFiii; dated May 23,2008, published by the South Carolina Department of 
Health and Environmental Gontror(DHEC). 

The regulations requiretthat the finai cover system for a Class 3 landfill be designed 
and constructed to: 

1. Have a permeability less than or equal to the permeability of any bottom liner 
system or natural subsoils present, or a permeability no greater than 1 x 10'^ 
centimeters per second (cm/sec), whichever is less. 

2. Minimizeiinfiltration through the closed Sf!/IU byithe use of aninfiltration 
(bridging) layer that contains a minimum 18 inches of earthen material. 

3. Minimizeerosion of the finalicoverby theiuse<of an erosiomlayer that contains a 
minimum 24-inches of earthen materiaiithat is capable of sustalningmatlve plant 
growth. 

The final cap at the SMU will consist of a minimum of 18'inch bridging layer of 
compacted material, a geosynethlc clay layer (GCL), a 40imil LLDPE liner, a 
geocomposite drainage layer, and:a;24-inch thick erosion layer. The materiaffor the 
bridging layer will be selected from the; sediment for liner system support or firom an on-
site borrow area. The erosion layer will be 24-inch thick of vegetative layer that will be 
capable of sustaining plant growth. The<maximum slope of the waste grades wili not 
exceed 33 percent. The finished; grade of the final cap wilUbe between 3-5% onitop 
slopes and side slopes w|l| not exceed 33%^ In accordance with R.61-107.19;Part V, 
Subpart F, Section 258.60.: Drawings for the closure of the SMU are provided in 
Appendix A. 

2.1 Estimate of Largest Area Requiring Cover 

The area of the limits of sediment within the SMU Is approximately 12 acres. ̂ MoiporUpn 
of the SMU 'has been closed as of January 2010. The entire SMU will beciOsedi in one 
construction event currently scheduled for the tell of 2010. 

ffVaanWad<Mi*WBarttsmlwmfaoeaiiwtoraliort1iOTOoonsmction|if>aseWosutew>dpost<faeuwc»epi»tV»wied(inrt>D71iOi1214_fawwdfinilclosuw Midport-



Closure and Post-
ARCADIS Closure Care Plan 

2.2 Estimate of Maxlmumilnventory of Waste on Site 

The Soil Management Unit Is currently under construction and will be filled with 
sediment dredged from Woodside land Woodside Hi impoundments, along with excess 
dam demolltion'mateilal. The current estimated volume of sediment to be dredged'from 
Woodside i and Woodside II Impoundments Is 500,000 cy. Closure activities will start 
once select materials from the dam demolition have been placed in the soii 
management unit. Once the SMU is closed; a summary report will be prepared; 
inciudlhg an estimate of Hie quantify of sediment contained in the SMU on site. The 
report will be submitted to DHEC and placedin the landfill operating record; 

2.3 Property identiflcatlon 

Upon final closure of the entire areai Schlumberger Technology Corporation will 
prepare an accuratelegafdescription of the property and the SMU boundaries. This 
information will be recorded on the property deed in the Pickens County Courthouse. 
Confirmation that this has been accomplished will be submitted to the Director of 
DHEC along with Notice of Final Closure. 

2.4 Final Cover 

Soil for final cover will be obtained from the site. Grading will be compietedio minimize 
mn-on and runoff. The finai coverwiil be constructed and tested in accordance with the 
Qualify Assurance/Qualify Control (QA/QC) section of this report. 

2.5 Grassing Schedule 

Vegetation will be planted on the final co^ver material for erosion control purposes. The 
components of the vegetative cover In waste areas will be as follows: 

Fertilizer 10-10-10 at liOOO'lbs/acre 

Lime 3,000 ilbs/acre 
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Table 1 - Seeding Schedule 

Hill Sowlng^sbr; 
;i^;ure;liiVei'.: 

Permaiient 

All: 3/1-8/14 CofTimon Bermuda (hulled) 30 

.All ,3/1-8/14 WeepingLovegrass 10 

Ail' 3/1-8/14 Sericea Lespedeza (unscarified) 50 
Temporary 
All' 8/15-2/28 Common Bermudaifunhulled) 40 

All 8/15-2/28 Weeping, Lovegrass io 
All 8/15-2^8 Sericea Lespedeza (unhulled, unscarified) 80 

Alt 8/15-2/28 Reseeding Crimson Clover 20 

All 8/15-2/28 Rye Grain 20 

Mulch fiber or straw will be used as needed after seeding. Seeding efforts maybe 
modified and will be continued'untll.an acceptable standiof gnass Is obtained on the 
disturbed areas. Seeding wiii be completed in the fail to the extent practical to obtain 
the maxinium germination rate. 

2.6 Equipment Needed' 

Final coverwill be placed with standard earth-moving equipment, e.g.. bulldozer and 
scraper. A vibrating roller willibe used to cornpact the soil'to; meet permeability 
standards as descfibed'previousiy. 

2:7 Erosion andlSedimentatlomContrbl 

Erosion wiii'be controlied'primarily WHh vegetation. Within One month of final cover 
placement, Schlumberger Technology Corporation will grass the SMU in accordance 
with the seeding schedule In Table 1. 

Until the grass Is established, erosion wiij be contrblied; with silt fencing, temporary 
sediment traps, and sediment ponds, as required. Silt fencing will be Installed at the 
toes of sibpes around the perimeter of the SMlil without established vegetation as 
needed, and diversion dikes vyiii be constructed at the tops of slopes. Once Vegetation 
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is established; temporary sedimentitraps. sediment ponds. and silt ferice will'be 
removed'so that drainage ifrom the SMU is not impeded. 

2.8 Closure Schedule 

phasesiof the SMU. 

Table.2 - Closure Schedule 

ili ill >i y-i'tt-'-i; m IB WM 
Complete Final Filllng>(rime 0 Days) 

; KJotifylDepartment NOI to apse SMU Has 
Been Placed In Operating Record • L • 

; BeginiClosure Constniction • i 
Construct Surface Water Management 
Stnictures ' r i 
Prepare Subgrade 

Place Final Cover -• 
Cover Vegetation ;• •-
Certily/Plac^tn^Opefating Record Certily/Plac^tn^Opefating Record 

Obtain Deed Notification ; 

Submit Notification to DHEC ; • . i •'wm 

2.9 ConstructloniQuality Assurance (CQA) Requirements 

, ageosynethic 

and erosion'layer. 
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Borrow Matariai Testing 

Varidiis tests will be conducted On any new borrow soils, if required^ to determine the 
suitability of the materiai and tO'identify the relationship between rnoisture content and> 
compactive effort for the selected: material. The test results wilf be submitted to the 
engineer for review. Onlyborrow materialimeeting the requirements Will be approved 
for use In the project. Borrow materiajiwill not be transported until approvediby the 
engineer. The soil material will be fine-grained material suitable for the construction of 
the final cap system. The material wilt be primarily clay- and sllt-slzed particles with the 
limited particle ranging up to 3 inches. The materialwlll not have any vegetation^ 
debris, stictrs, deleterious material, or chemical contamination. 

The material wlll be tested using the standards and methods described In Table 3. 

Bridging Layer 

The bridging layer will be placed Irhniediately above the sampling sediment of the 
landfill. The ISnnch bridgingilayer of the SMU cap will be formed entirely of the select 
sedimentmaterials that meet soil specifications. The materialwlll be placediin a 
maximum of B-inch pre-compacted lifts and will be free of organic and foreign material. 
It will be free of rocks and particles 3 inches or larger in diameter. Before proceeding 
with the next lift, each lift wlH be compacted to a minimum QOipercent standard Proctor 
at a maximum post-compaction thickness of B inches. Befbreiproceedingwith the next 
lift, the surfaceiof the previous lift willbe roughened with on-site equipment arid wetted 
slightly to improve bonding between* lifts. Surface wetting and roughening will be 
accomplished without comprorrilsing the overallllhtegrity of the preylous in-place lift. 
The finished grade of the final cap will be between 3-5% on top slopes and side slopes 
will not exceed 33%, In accordance with R.61-107.19,PartV, Subpart F, Section 
258.60; 

The contractor will provide moisture control as required to prevent desiccation cracking 
of the cap material. The final liftmay'be overbuilt by several inches to provide 
additional moisture control, and the excess material may be bladed off to final grade 
Just before the cap is Installed provided the Infiltration layer meets the requirements 
listed in this manual. QA/QC testing will be performed during placement of the bridging 
layer according, to the irequlrements outlined in Table 3. 
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Table S-r FlnaliConstmcted Bridging: Layer testing Requirements 

: Mltlltnum' . 

Density - Nuclear, Sand Cone*, or 
Drive-Cylinder (ASTMiD-2922. ASTM 
D-1556, and ASTM D-2937) 

4/acreflifl a 90% Standard Proctor 

Water Content (ASTM 0-2216) 
(ASTM [>30117 or ASTM CM643) 

4/acre/lift (iriinimum 
oneitest per day) 

+/- 3% Optimum 

Construction Oversight Continuous Observation 

Note: 
1. The sand cone (ASTMlD-1566) is requifed in the event that the liner is to be constructed 

wtth soils having more than 20% retained oniNo. 4 sieve. 

To monitor and control the moisture content and dry density, QA/QC activities will lae 
conducted: Moisture and density relationships will t>e developed based on> previous test 
results of the on-site soils. A minimum of four density and moisture tests per acre per 
lift peifpnmed. The top of the bridging layer will be surveyed fbllowihg placement, 
compaction, and grading of the layer to confirm thicknesSi elevationSi and slopes are In 
accordance with: the drawings. 

Geosvnethic Cover Svstem 

The Geosynethic Cover System consists:of a GCL, a 40 mll LLDPEillner and a 
geocomposlte drainage layer. The GCL properties wl|l be confirmed with the 
manufacturer's roll certificationitesting. The revised specification ifbr the GCL in the 
coyer system is included in Appendix B; The LLDPE liner will have a series of product 
and seam welding QA/QC procedures as outlined In the project specifications. The 
geocomposite dralhage properties will; be confirmed wKh the manufacturer's roll 
certifications. 

The 24-inch erosiomlayer wlltbe constructed of material that is capableiof sustaining 
native plant growth. The erosiomlayerwill be constructed immediately on top of the 
geocomposite drainage layer. Seeding, mulching, and installation of other soil erosion 
control measures wjll be accomplished as soon as practical. QA/QC testing wiltbe 
performediduring placement in accordance with Table 4. 
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Table 4 - QfiJQC Testing of the Erosion (Vegetative) Layer 

f-1 
Moisture Content of the Soil During Placement Visual Observation 

Density of Compacted Fill VisualObsenration 

Grain Size/Maximum>Particle'Slze ; Visual Observation 

Uft Thickness Measurement and Visual Observation 

Following placement andlcompaction' of the erosion iayer, a survey of the Jayer wiii be 
performed to confimi the thickness'(24iinches) of the iayer. 

Acceotabiiitv 

After documentation and drawings have been provided, the engineer will, perform a 
final walking revievy of the site to ascertain that all phases of the project have been 
constructed according to the plans and specifications. The engineer will certify to the 
owner and DHEC that the projectihas been completed In accordance with the . 
japprovedidrawings and specifications and'Wiii request final acceptance. 

2.10 Closure Certification 

Upon completion.ofa|l requirements specified to close the facility ouUinediih the 
closure plan, Schlumberger Technology Corporation wriii,provide a certification signed 
by a professlonafenglneer registered in the state of South Carolina verifying 
cpmpliance:with the dosure requirements: A copy of ali Construction Quaiity 
Assurance test records andtdocumentation wlil also be;provided. This certification wiii 
be provided toiDHEC within 90 days of the teimiination of dosure activitieis. After DHEC 
issues final cover approval; Schlumberger Technology Corporation will record notation 
to deed with the appropriate authority. 
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3. Post-Closure 
J 

The landflll willireceive post-closure care as described:below for a!period of 30 years. 
The^cility will be inspected at least every 90 days and! after every 24-hour, 25-year 
storm event. Action will be taken to repair or correct any problems. 

lihe point of contact for ttiis facility during the post-closure period will be: 

Mr. George Maulouf 

iRogersand Callcott 

426 Fairfbrest Way 

Greenville, SO 29607 

3.1 Post-Closure Use of ttie Property 

SchlumbergerTectinology Corporation currentlyhas no plans for post-closure useiof 
ttie SMU property. The site wUhbe maintained as an.open grassed'area. Other on-site 
activities of Schluiriberger Technology Corporation'wilhnot affect the final cap or 
ongoing monitoring activities associated with the SMU! DHEC will be notified of any 
change in , post-closure use of the property. 

3.2 Water Quallty'Mpnltorlng Schedule 

Monitoring and sampling wilUbe coriducted jp'accordance with the "Groundwater 
Monitoring Plan, dated March 2010. Schlumberger Technology Corporation w|ll 
monitor the groundwater at the SMU quarterly for one year and semi-annually 
thereafter usingiflve groundwatermonitoring wells; Groundwatermonitoringidata wilt 
be submitted to DHEC within 30 days of reporting results. An annual report will be 
provided to summarize the monitoring results from each year. This report will be 
submitted to: DHEC fblloyving the final sampling event of the year and will Include the 
data from that event. 

3.3 MethaneGas Monftoring 

The sediments stored in the SMU are not expected to generate methane. Therefore, 
nomethane collection or monitoring: was designed. However, based onithe materials 
observed duringisedlment placement contingenciesmay<be applied. These could 
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indijde a "rain flap"-type construction In theillner that would keep ralni water out while 
allowing gas to escape to the geocomposlte and vent to a central locatlon(s). 

3.4 MohltorlnglResponsiblllty 

Schlumberger Technology Corporation or Its designated representative will be 
responsible for conducting all groundwater monitoring. At any time the monitoring 
results Indlcateaxceeding of established standards or Indicate a threat to human 
health or the envlronment, Schlumberger Technology Corporation will notify DHEC 
wHhln five days of such determination and will provide a plan for remediation within 30 
days of such notice. The plan will be subrnltted to the DMEC fbr approval. 

3.5 Leach Water Collection and Treatment 

Leach water will be purnped Dpom the sump in the cell to two 10,000 gallon storage 
tanks. These tanks will be emptied Into transfer trucks and the leach water taken oflslte 
for treatment. The'tanks will have level sensors and a dlallng aystem to Indicate when 
water levels Iri the tanks require attention. Additionally, the system wllhbe constructed 
withln a 20-fbot by 40-foot concrete ipad to provide secondary containment. This pad 
wlirbe constructed to contain approximately 10,500'gallons, or approximately one-half 
of the total tank storage capacity; The tanks, along with the assoclatedi sensors and 
other systems, wlll'be visually lnspected concunently with other regular onslte 
Inspection andi maintenance activities. Maintenance and repairs will be performed as 
necessary. 

The average leachate volume for years 1 through 30 were determined by a Hydrologic 
Evaluation of Landfill Performance (HELP) model run for the final capped SMU 
(Appendix C). The HELP model-estimates 300 gallons of leachate would be generated 
on average per year. Based on: typical EPA leachate generation rate estimates, 
between approximately 100 and'200 gallons per day would be appropriate for this size 
SMU; that would'generate between 36,500 gallons and 73,000 gallons per year 
ropresentlnga much more conservative estimate than the HELP model output 
Identifies. 

We esBmated that the observed leachate generation rate may be as high as 100,000 
gallons per year InlBally with a reduction'to 10,000 gallonS per year In later years. This 
ratets sBII more conservaBve than the HELP model esBmate. 
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3.6 Sediment Basin: Maintenance and Cleanout 

Ihe sediment basins willlbe cleaned of sediments when the sediments reach the 
dean^ut levels as/indicated on the sediment gage in the ponds. A dredge, clamshell 
bucketi or other appropriate equipment will be used to clean the ponds. 

3.7 SMU Access 

Access to the SMU will be blocked with>a locked gate after final closure. Permanent 
signs will:be posted along the ciosed areas to indicate the lirnits of waste. 

3.8 Routine Inspection of Vegetative/Final Cover/Drainage Systems and Maintenance 

Schlumberger Technology Corporation willJnspect the SMU atleast quarteriy with 
monthly inspections theifirst year. The inspections wilf include the following: 

1. Check slopes for erosion. Fill and grass any rills or gullies. 

2; Check down drains, storm drains and ponds for clogging or damage. 

3. Check for settling, subsidence, or erosion of the cover material. 

Any deficiencies will be prompUy conected,;either by repair or replacement, to maintain 
the integrity of the final cover. Provisions will be made/to mow the final cover 
periodically during the growth seasoh andi maintain areas damaged by erosion 
Maintenance will also Include reseeding and maintaining fertilization of areas with poor 
orno grass growth. 

3.9 Closure and Post^losure Operating and Maliiitehance Cost Estimate 

Schlumberger Technology Corporation has;preparedia copy to estimate the yearty and 
total )Cost over 30 years to monitor the sIte. Thescostaornponents include the cost to 
•dose the fadlity asipresented in Section 2 (Table 1) and post-dosure activities 
discussed in Section 3 (Tables 2 throughi 6); 

The Closure and'Post-Closure Operating and'Maintenance Cost Estimate is Included 
iln Appendix D: 
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SECTION 02413 

GEOSYNTHETIC CLAY LINER (GCL) 

PART I GENERAL 

1.1 SECTION INCLUDES 

A. The Geosynthetics Contractor shall furnish all labor, materials, equipment, tools and 
appurtenances required to complete the installation of all GCL layers as shown on the 
Drawings. 

B. GCL will be installed as part of the landfill Baseliner and Final Cover Systems construction. 
The foUowihg technical specifications present requirements for the manufacturing, testing, 
transport, storage and installation of the GCL. 

1.2 REFERENCES 

A. ASTM CI 36 - Standard Teist Method for Sieve Analysis of Fine and Coarse Aggregates. 

B. ASTM D4354 - Standard Practice for Sampling of Geosynthetics for Testing. 

C. ASTM D4632 - Standard Test Method for Grab Breaking Load' and Elongation of 
Gedtextiles. 

D. ASTMD4873 - Standard Guide for Identification, Storage arid Handling of Geosynthetic 
Rolls and Samples. 

E. ASTM D5887 - Standard Test Method for Measurement of Index Flux through Saturated 
Geosynthetic Clay Liner Specimens Using a Flexible Wall Penneameter. 

F. ASTM D5888 - Standard Guide for Storage and Handling of Geosynthetic Clay Liners. 

G. ASTM' D5889 - Standard Practice for Quality Control of Geosynthetic Clay Liners. 

H. ASTM D4643 - Standard Test Method' for Determination of Water (Moisture) Content of Soil 
by the Microwave Oven Method. 

I. ASTM D5261 - Standard Test Method for Measuring Mass per Unit Area of Geptextiles. 

J, ASTM D5890 ^ Standard Test Method' for Swell Index of Clay Mineral Component of 
Geosynthetic Clay Liners. 

K. ASTM D5891 - Standard Test Method for Fluid Loss of Clay Component of Geosynthetic 
Clay Liners. 

L. ASTM D5993 - Standard Test Method for Measuring Mass per Unit Area of Geosynthetic 
Clay Liners. 
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M. ASTM D6243 - Standard Test Method for Determining the Internal and Interface Shear 
Resistance of Geosynthetic Clay Liner by the Direct Shear Method (with the following 
clarifications): 
1. For interface shear test, test GCL with materials which will be installed above and below 

the GCL (i.e., GCL/separation layer interfaces). 
2. AH specimens and interfaces shall be fully hydrated for at least 24 hours, under 200 psf 

normal stress. 
3. Tests shall be performed at normal loads of 1,000, 2,500, and 3,500 psf with aminimum 

displacement of 2 in. 

N. ASTM D 6495 - Standiard Guide for Acceptance Testing Requirements for Geosynthetic Clay 
Liners. 

O. ASTM D 6496 - Standard Test Method for Determining Average Bonding Peel Strength 
between Top and Bottom Layers of Needle-Punched Geosynthetic Clay Liners. 

P. ASTM D 6768 - Standard Test Method for Tensile Strength of Geosynthetic Clay Liners. 

Note; The most current version of the specified test method should be followed by the 
MANUFACTURER, Geqsynthetics Contractor or authorized testing laboratory. 

1.3 DEFINITIONS 

A. Minimum Value - Property value representing the lowest individual allowable resuh when 
tested according to the specified test method. This applies to individual readings such as 
thickness or for tests where only one specimen is tested for the specific parameter. 

B. Minimum Average Value - Property value representing the lowest allowable value for the 
reported average of specimens tested for the specified parameter. 

C. Minimum: Average Roll Value (MARV) - Property value calculated as typical minus two 
standard deviations. Statistically , it yields a 97.7% degree of confidence that any sample 
taken during quality assmance will exceed the value reported 

D. Nominal Value - Property value that is representative of a measurable property, determined 
under a set of prescribed test conditions, by which a product may be described. 

E. Typical RoU Value - Property value calculated finm average or mean obtained from testdata. 

1.4 SUBMITTALS 

A. The GeOsynthetics Contractor shall submit to the Engineer the following items: 
1. Prior to Delivery to the Site: 

a. A project reference list demonstrating the Geosynthetics Contractor's experience on 
a minimum of 5 projects consisting of lO million square feet of installed GCL, or as 
approved by the Owner. 

b. A list of all GCL installation crew personnel and resumes of the Supervisor and QC 
Manager including prior experience installing GCL. This information shall be 
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submitted at least 30 days prior to the commencement of GCL installation. If the 
exact crew who will be peiforming the installation is not known 30 days in advance 
of the start date, the Geosynthetics Contractor shall submit a list of several potential 
crew members. This information shall be suppli^ in a timely manner for approval 
in order to avoid delay of any construction activities. GCL crew staff will be subj ect 
to approval by the Owner. 

c. A copy of the Mi^WFACTURER's Manufactuiing Quality Assurance/ 
'Manufacturing Quality Control (MQA/MQC) Plan for testing GCL. 

d. A statenaent of the GCL MANUFACTURER'S experience in manufacturing GCL, 
including the manufacturing and supplying company's name, address, and employee 
contact. 

e. A certification firom' the GCL MANUFACTURER attesting that the proposed GCL 
meets the physical, mechanical and manufacturing requirements specified in Part 2 
of this Section. 

f. Copies of the Manufacturing Quality Control (MQC) certificates for the material to 
be delivered to the site. The reports shall include the quality conhrol test results of 
samples obtained during the manufacturing of the materialto be delivered to the site. 
The GCL will be rejected if it does not meet the specified requirements of Part 2 of 
this Section or if it is foUiid to have defects, rips, holes, flaws, deterioration or other 
damage deemed unacceptable by the Engineer. 

g. A certification fi^om the manufacturer that the inanufacturing process iised to 
produce the GCL includes needle detection and a mechanism for removal of needles. 
The certification shall include a statement attesting that the needle detection and 
removal process will be applied to all GCL supplied to this project, and that all GCL 
rolls shall be needle £*66. 

h. Sununary report including results, of MQC testing required by this Section for GCL 
material to be delivered to the site. The report must clearly demonstrate that the 
GCL material to be delivered to the site meets the requirements of Part 2 of this 
Section. 

i. Proposed method of GCL panel seaming including overlap distance at sides and end 
of panels, and use of additional material to complete the seal (if any). 

j . Proposed method of detection of needles in installed p^els. 
k. Internal and interface shear strength test results as required in Pjut 2, Article 2.01, 

Paragraph C and/or D of this Section. 
2. Prior to Installation: 

a. A schedule of operations including means and methods of installation, 
b. The .proposed method of deploying material and placement of panels. 
c. Proposed method or process by which adjacent panels will be joined to provide a 

continuous hydraulic barrier. 
d. Shop drawings including details of all overlapping attachments and anchoring. 
e. Proposed method of protecting installed GCL panek from raiii, ponding water or 

other elements that could hydrate or damage the GCL. 
3. During Installation Submitted Weekly: 

a. Weekly construction progress reports clearly showing GCL panek and GCL roll 
nmnbers placed by date. 

4. Upon Completion:, 
a. Record Panel Layout Diagram. 
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b. Summary and log of all laboratory quality control and quality assurance completed 
by GEOSYNTHETIC Contractor. 

c. Summary and log of all field quality control work completed by the Geosynthetics 
Contractor. 

d. Certification that GCL installation is complete and in accordance with these 
specifications. 

e. Statement of rnaterial and installation warranties. • -
1.5 PRODUCT DELIVERY, STORAGE AND HANDLING 

A. The Geosynthetics Contractor shall be responsible for the protection of the GCL against 
damage during transportation to the site, during storage and installation at the site, and prior to 
placement of subsequent construction materials. 

B. GCL labeling, shipment, and storage shall follow ASTM D4873 and D5888, as modified 
according to this Section. 

C. Product labels shall clearly show the manufacturer or supplier name, style name, roll number 
wd roll dimensions. 

D. If any special handling is required, it shall be so marked on the outside surface of the 
wrappings (e.g.. Do not stack more than three rolls high). 

E. The GCL shall be supplied dry (unhydrated, less than 20% moisture content) and be delivered 
to the site imdamaged. 

F. Each GCL roll shall be wrapped with a material that will protect the bentomte Ifrom moisture 
and the GCL fi-om damage due to shipment, water, sunlight and conteminants. 

G. The protective wrapping shall be maintained during periods of shipment and storage^ If the 
wrapping is damaged prior to installation, the packaging shall be immediately repaired and/or 
roll tarped to prevent potential additional hydration. The roll shall be set aside and nuirked for 
closer inspection upon deployment. Sections of the roll may be rejected if the moisture 
content of the bentonite h^ become excessively high as determined Ity the Engineer. 

H. Storage area should be relatively flat and well drained. Ehiring storage, the GCL rolls shall be 
elevated off the ground utilizing a method' which will not damage the GCL. Material that is 
damaged as a result of the method of storage or handling shall be rejected and replaced at no 
additional cost to the Owner. The GCL rolls' shall be adequately covered to protect them fi-om 
the following: 
1. Site construction damage. 
2. Precipitation and ponded water. 
3. Chemicals that are strong acids or bases. 
4. Flames or sparks, tenq)eratures in excess of 49°C (120°F). 
5. Any environmental condition that might d^age the GCL-
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I. The GEOSYNTHETIC Contractor shall protect the work described in this Section before, 
during and after installation. Only non-damaged, sufficiently dry material (as determined by 
the Engineer) shall be included within the construction. 

J. :Roll numbers on partially used rolls shall be maintained such that each GCL roll number can 
be readily identified just prior to GCL deployment. 

K. If the Engineer determines that GCL is damaged, the Geosynthetics Contractor shall make all 
repairs and replacements in a timely manner to prevent delays in the progress of work. Any 
material damaged by the Geosynthetics Contractor, or damaged by others due to improper 
delivery, installation and/of storage, as determined by the Engineer, shall be replaced by the 
Geosynthetics Contractor at no cost to the Owner. 

1.6 QUALITY ASSURANCE SAMPLING, TESTING AND ACCEPTANCE 

A. Geosynthetic Clay Liner Material 
1. The GCL shall be subject to sampling and testing to verify confonnahce with this 

specification. 
2. Samples shall be taken across the entire width of the GCL roll. Unless otherwise 

specified or permitted by the Engineer, samples, shall be three feet long by the roll width. 
The engineer or authorized' representative shall mark the machine direction on the 
samples with an arrow. Unless otherwise specified, sair^)les shaft be taken at a firequency 
of one per 100,000 ft2 of material delivered to the site. An appropriate number of 
samples as determined by the Engineer will be shipped directly to the Geosynthetics 
QAL. The Engineer shall examine the material properties required by this .Section 
against all results from laboratory conformance testing. NoU-conforming material will be 
rejected and bracketed from subsequent roftis from the same product lot. 

3. Conformance testing shaft be the responsibility of the Owner and conducted by the 
Geosynthetics QAL. Conformance testing shaft be conducted' in accordance with ASTM 
D6495 but shaft include the following parameters: 
a. Hydraulic Conductivity (ASTM D5887 -1 test per 250,000 square feet). 
b. Mass per Unit Area of Bentonite (ASTM D5993). 
c. Mass per Unit Area Upper and Lower Layer Geotextile (ASTM D5261). 
d. Bentonite Moisture Content (ASTM D4643): 
e. Index Flux of GCL (ASTM D5887). 
f. Grab Tensile Strength of GCL (ASTM D4632). 

4. The Geosynthetics Contractor shall, at no additional cost to the Owner, provide whatever 
reasonable assistance the Engineer may require in obtaining the samples for conformance 
testing. 

5. The Geosynthetics Contractor and the Engineer shaft provide MQC data issued by the 
manufacturer prior to site delivery of the GCL. In the event the material is delivered 
prior to receipt of the manufacturer's quality control certificates, the GCL without quality 
control certificates will be stored separate fiom GCL with quality Control certificates. 
GCL rolls witti unacceptable quality control data shaft be segregated from approved 
material and marked for rejection. 

6. Internal and interface shear strength testing of the GCL is the responsibility of the Owner^ 
Aft testing must be conducted prior to approval and delivery of the GCL material and 

SCHIUMBERGER TECHOLOGY CORPORATION GEOSYNTHETIC CLAY LINER 
Saiigamo Weston/Twelvemile Creek/L^ HaitwelliPCB Contamination Superfiuid Site 
Twelvemile Crcdi Restoration Final Design Report 02413 -5 
ARCADIS Revision No. 0 
ProjectNo. MT001019 Printed:02;23.10 



performed' with con^ohents that will be used in construction. GCL matmal must meet 
the requirements of pEUt 2, Article 2.01, Paragraph C of this Section. 

PART 2 MATERIALS 

2.1 GENERAL 

A. The GCL shall consist of a low permeability sodium bentonite encapsulated between two 
geotextiles. The bentonite and finished product requirements are described in the following 
Parts and include the minimum MQA and MQC testing. 

B. The Geosynthetics Contractor shall obtain a certificate fiom the GCL manufacturer for MQC 
testing described m this Part, 

C. GCL MATERIAL - The Engineer shall obtain six random samples of the proposed GCL 
(three each for the Baseliner and Final Cover Systems) and materials that will be installed 
above and below the GCL for the Baseliner and Final Cover Systems. These spiqrles will 
undergo interface shear strength testing for the interface. Condition shown on the 
Construction Drawings. 

Additionally, six random samples of the proposed GCL (three each for the Baseliner and Final 
Cover Systems) shall be submitted for testing of internal shear strength. All testing must be 
conducted prior to the approval and delivery of the materials and performed with components 
tihat will be used in the construction. Testing shall be conducted according to the most recent 
version of ASTM D6243, test preparations shall be in accordance with Paragraph C. 1 of this 
Part and the reported results shall meet the requireinefits of Paragraph C.2 of this Part. 
1. All specimens and interfaces shall be hydrated imder a normal load of 200 psf for a 

minimum period of 24 hours prior to shearing at a strain rate of 0.04 in./min. 
2. Tests for both internal and interface shear strength shalli be performed at normal loads of 

IjOOO, 2,500 and 3,50O psf with a minimum displacement of 2 in. The required peak 
shear sdength for each of the interfaces is provided in the table below. 

GCL Interface and Internal Shear Strength (ASTM D6243) 
Frequency of 1 test per product type.. 

GCL ^ Normal Stresses (psf) Required Peak Shear Strength Value (psf)* 
1,000 270 
2,500 670 
3,500 940 

* The required shear strengths above include both internal fiiction and cohesion (adhesion) components. 

2.2 BENTONITE 

A. The bentonite used for the production of the GCL shall be low permeability sodium bentonite. 

B. The bentpriite portion of the ,GCL shall be granular bentonite. 
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C. The supplier and/or source of the bentouite shall be included on the MQA results for the 
bentonite. 

2.3 GEOSYNTHETIC CLAY LINER 

A. The GCL shaU consist of a low permeability sodium bentonite encapsulated between two 
geotextiles. 

B. The following table represents the minimum required MQC testing that must be conducted by 
the GCL MANUFACTURER on the GCL. The GCL shall be tested in accordance with 
ASTM' D5889 as modified by the following itablfe. Testing shall be conducted at the 
frequencies listed in the following table and must meet the required values provided: 

2.4 GEOSYNTHETIC CLAY LINER 

A. CETCO Bentomat ST is the recommended Geosynthetic Clay Liner, alternatives must mieet 
the following characteristics and test frequencies, as approved by the Engineer. 
L Bentonite property tests performed must be performed at a bentonite processing facility 

before shipment to production facility. 

CETCO Bentomat ST Properties and Testing Specifications 
Material Property Test Method Test Frequency Required Values 

Bentonite Swell Index ASTM D5890 1 per 50 tonnes 24 ml/2g min. 
Bentonite Fluid Loss ASTMD5891 1 per 50 tonnes 18 ml max. 
Bentonite Particle Size ASTM C 136 1 per 50 toimes 5% max retained #10 

1'% max passing #200 
Bentonite Mass/Area , ASTM D 5993 40,000 ft" 

(4,000 m^) 
0:75 Ib/ft^ (3.6 kg/m') 

GCL Tensile Strength ASTM D 6768 II
 

30 lbs/in i(53N/cm) MARY 

GCL Peel Strength ASTM D 6496 40,000 ft^ 
(4,000 m^) 

3.5 Ibs/in b.l N/cm) min 

GCL Index Flux ASTM D 5887 Weekly 1 X 10" m^/m^/scc max 
GCL Hydraulic Conductivity ASTM D 5887 Weekly 5 X 10"' cm/sec max 
GCL Hydrated Internal Shear Strength ASTM D 5321 

ASTM D6243 
Pisriodic 500 psf (24 kPa) typ @ 200 psf 

PART 3 EXECUTION 

3.1 SITE PREPARATION 

A. The surface to be covered by the GCL shall be scarified to a minimum depth of six inches and 
cleared of shaiT objects, bonders, rocks, sticks; or any materials that may puncture, shear, or 
tear the GCL. The GCL subgrade shall have a smooth, finishfsd surface, free from pockets, 
holies, ruts and depressions that will cause bridging and overstress the material to the judgment 
of the Engineer. 
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B. The GEOSYNTHETIC Contractor and' Engineer shall inspect the subgrade for unsuitable 
areas or soft spots before the GCL is placed. Additional su^ace preparation will be required 
to eliminate £uiy unsuitable areas as determined by the Engineer. 

C. The subgrade/geosynthetic surface below the GCL shall: 
1. Be prepared in Abidance with the Plans and Specifications. 
2. The final suif^e will be rolled with' a smooth drum roller prior to GCL deployment. 
3. For GCL deplo5raient over soil surfaces, the prepared soil surface shall have no stones or 

other protrusions that may be damaging to the GCL as determined by the Engineer. 
4. Be approved, accepted and certified by the Engineer and Geosynthetics Contractor's 

quality assurance inspector. 

3.2 INSTALLATION 

A. GCL shall not be deployed during periods of excessive winds which could prevent an 
acceptable installation^ determined by the Engineer. 

B. All GCL materials shall be installed according to the grades: and locations presented in the 
Construction Drawings and in accordance with manufacturer's recommendations. 

C. The Geosjmthetics Contractor shall furnish the roll number and panel number to the Engineer 
prior to the installation of each panel. 

D. The Geosynthetics Contractor shall maintain the GCL in an "as received" condition up to and 
including the time that the overlying layer of the Basehner/Final Cover System is accepted by 
the Owner. While the GCL will begin to hydrate immediately upon deployment, it is essential 
that the GCL not become fully hydrated prior to loading, as placement of material over 
hydrated bentonite may destabilize a given area. The GCL must have a minimum of 1 foot of 
general fill in place prior to full hydration. Additional restrictions and guidance with regard to 
hydrated or wet GCL are as follows: 
1. GCL shall not be placed on wet subgrade, as determined by the Engineer. 
2. GCL becoming partially hydrated prior to covering with general fill shall be evaluated by 

the Engineer to ^certain the condition of the material and to detennine if removal and 
replacement is necessary. 

3. In the event that full hydration occurs prior to placement of the overlying materials 
described above, the GCL material shall be evaluated by the Engineer to ascertain the 
condition of the material and to detennine if removal is necessary. Full hydration in this 
case shall be defined as a bentonite moisture content of 80% or more. 

E. The Contractor is required to place cover materials described in Part 3.2, Paragraph D as 
quickly as; possible after deployment of GCL. The time period between deployment of GCL 
and cover materials shall not exceed 20 days. This period of time may be extended, at the 
discretion of the Engineer^ in the event the Geosynthetics Contractor can adequately 
demonstrate that the GCL does not .hydiate above 50% moisture prior to placement of the 
cover materials. 

F. Each panel shall be checked for the presence of broken needles fi-om the manufacturmg 
process according to the approved method submitted by the Geosynthetics Contractor. All 
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identifi^ needles must be removed by the Contractor at no cost to the Owner. Any panel or 
roll exhibiting the presence of excessive amounts of broken needles ,shall be rejected and 
removed at no additional cost to the Owner. Excessive amounts of broken needles will be 
determined by the Engineer. 

G. Geosynthetic Contractor personnel shall not be allowed to wear shoes that can damage the 
GCL during deployment or placement of subsequent geosynthetic materials. 

I 

H. GCL Panels shall be deployed in a direction fiom the highest elevation to the lowest elevation 
within the area to be lined^ Whenever possible, GCL panels shall be.staggered such that cross 
seams between panels are not continuous throughout the lined' area. GCL panels shall be 
installed free of tension. 

I. GCL seams shall be overlapped a minimum of 6 in. on edge seams and minimum of 12 in. on 
end' seams after shrinkage and before placing cover. 

J. The Geosynthetics Contractor shall not deploy more GCL in one day than,can be covered^ by 
end of that day with overlying materials. 

K. The GCL rolls shall be handled in a manner that minimizes loss of bentonite along edges 
during deployment. 

L. The Geosynthetics Contractor shall be responsible for protection of the GCL during 
installation. Unless otherwise approved by the Engineer, no rubber tire ATV's, tracked 
vehicles or any other equipment which may pose a risk of puncturing, tearing or otherwise 
damaging the GCL shall be permitted for use directly over the GCL. 

M. The GCL shall not be covered until inspected and approved by the Engineer. Field 
observations shall include a visual check of in-place GCL for the presence of needles. 

3.3 REPAIRS 

A. Repairs are to be made as soon as possible following deployment of GCL panels. 

B. Damage to the GCL shall be repaired in the following manner, unless alternate procedures are 
proposed by the Geosynthetics Confractor and reviewed by the Engineer. 
1. The damaged area shall be cleared of dirt and debris. 
2. A patch of GCL shaU be cut to extend a minimum of 12 in. beyond the damaged area in 

all directions; 
3. Granular bentonite shall be placed around the perimeter of the diamaged area at a rate of 

0.25 pounds per linear foot. 
4. The patch shall be placed over the damaged area and may be secured with an adhesive to 

keep the patch in position during backfillmg or other activities over the GCL. The 
adhesive shall be approved by the GCL MANUFACTURER and the Engineer; 
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PART 4 QUALITY CONTROL 

4.1 GENERAL 

A. The Geosynthetics Contractor, before installation begins, shall appoint an experienced 
individual who will be on-site at all times during the installation, to represent the 
Geosynthetics Contractor in all matters to this Work. This appointment shall be subject to 
approval by the Owner. 

B. All of the forms specified and required must be submitted in a timdy fashion. 

C. Any changes in the proposed method of work, subcontractors to be utilized, GCL or 
inanufacturing must be approved in advance by the Owner. The Geosynthetics Contractor 
assiunes all responsibility relevant to providing an acceptable product. 

4.2 QUALITY CONTROL DURING MANUFACTURING 

A. The MANUFACTURER shall sample and test the GCL according to Part 2 of this Section to 
verily consistency of production and'compliance with these specifications. Testing shall be in 
accordance with the test methods and at the fi-equencies specified in Part 2 of this Section. 

B. The manufacturing process shall include a mechanism for needle detection and removal. This 
mechanism shall be in operation throughout the production of all GCL rolls to be delivered to 
the site. The manufacturer shall issue a certification listing all rolls with which the mechanism 
was utilized.as well as a certification that all material suppUed is needle-fi^e. 

C. The Geosynthetics Contractor shall provide the Engineer with certified copies of MQA/MQC 
test results. No material shall be installed prior to supply and approval of the required test 
results. 

D. The Eiigineer may obtain additional random samples of the GCL for further confirmatory 
testing. This testing will be at the expense of the Owner, unless ithe test reveals the GCL does, 
hot comply With the specifications, in which case the expense of the testing will be the 
responsibility of the Geosynthetics Contractor. This testing may include all properties 
specified in Part 2 of this Section or other tests deemed reasonable and necessary by the 
Engineer. The Geosynthetics Contractor shall, however, at no additional cost, provide 
whatever reasonable assistance the Engineer may require in obtaining the samples. 

E. The Geosynthetics Contractor shall be solely responsible for the quality of the material 
provided. Should any tests performed on the material yield unsatisfactory results, the 
Geosynthetics Contractor will be responsible for replacing the material withmaterials that 
meet project specifications without delay to the project and at no additional cost to the Owner. 

4.3 QUALITY CONTROL DURING INSTALLATION 

A. The Engineer and the Geosynthetics Contractor shall visually inspect all material to be 
included in the work for damage incurred during transportation and for uniformity, and 
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compare roll identification numbers with those on the certification provided by the 
manufacturer to assure delivery of the appropriate material. 

B. The Engineer and Geosynthetics Contractor shall also visually inspect the material for any 
damage incurred as a result of handling or on-site storage. 

C. Damage to GCL during installation shall be repaired according to Part 3:03 of this Section. If 
the Engineer determinesithat the damage is considered im-repairable, the damaged material 
will be replaced at no additional cost to the Owner. 

D. Prior to installation, the Engineer will select three random samples for internal shear strength 
and interface shear strength for each interface described in Part 2, Article 2.01, Paragraph C 
and/or D of this Section. Intemal and interface shear strength testing will be at the expense of 
the Owner, unless the tests reveal that the GCL does not comply with the specifications, in 
which case, the expense of the tests on failing material will be incurred by the Geosynthetics 
Contractor. No material shall be installed before the internal and interface shear test results 
show that thie GCL meets; the project specifications. 

E. The Geosynthetics Contractor is responsible for verifying that the GCL is: See of needles 
during both manufacturing and installation. If needles are detected or suspected by the 
Engineer, the Owner may require the Geosynthetics Contractor to provide verification, at no 
additional cost to the Owner, that installed GCL does not contain needles that could possibly 
damage th6 geomembrane. 

END OF SECTION 

/ amm 
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ARCADIS 

Appendix G 

HELP'Model Output 



*******************************************************-k *******************H* * 

****************************************************************************** ** • ** 
** ** 
** HYDROLOGIC EVALUATI'ON OF LANDFILL PERFORMANCE ** 
** HELP MODEL VERSION 3.07 (1 November 1997) ** 
** DEVELOPED BY ENVIRONMENTAL LABORATORY ** 
** USAE WATERWAYS EXPERIMENT STATION ** 
** FOR USEPA RISK REDUCTION ENGINEERING, LABORATORY ** 
** ** 
** ** 
**.**************************************************************************** 
* ***** * ******* ****** ***** ************** ****** ********************************* 

PRECIPITATION DATA FILE: •C:\WHI\DNSAT22\data\P318.VHP\_weatherl.dat 
TEMPERATURE DATA FILE: C:\WHI\UNSAT22\data\P318.VHP\_weather2,dat 
SOLAR RADIATION DATA FILE: C:\WHI\UNSAT22\data\P318.VHP\_weather3..dat 
EVAPOTRANSPIRATION DATA: C:\WHlVUNSAT22\data\P318.VHP\_weather4,.dat 
SOIL AND DESIGN DATA FILE: C:\WHlVUNSAT22\data\P318.VH'P\I_386048.inp 
OUTPUT DATA FILE: C:\WHlVUNSAT22\data\P318.VH'P\O_386048.prt 

TIME: 17: 1 DATE: 9/30/2009 

*,***********,*********************.***********,********************************** 

TITLE: Scenario B (GCL) 

***** ***** * * *********** ****** ***************** ** * ***** ************************ 

NOTE: INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER WERE 
COMPUTED AS NEARLY STEADY-STATE VALUES BY THE PROGRAM. 

G;\TMPitijW10\MT001019\HELP Model\Scenario B (GCL) Output.dpc 



LAYER 1 

TYPE 1 - VERTICAL PERCOLATION LAYER 
MATERIAL TEXTURE NUMBER 8 

30.48 CM THICKNESS 
POROSITY 
FIELD CAPACITY 
WILTING POINT 
INITIAL SOIL WATER CONTENT = 
EFFECTIVE SAT. HYD. COND. = 0.37O:OOO0OOOOOE-O3 CM/SEC 

NOTE.: SATURATED HYDRAULIC CONDUCTIVITY IS iMULTIPLTED BY 4.63 
FOR ROOT CHANNELS IN TOP HALF OF EVAPORATIVE ZONE. 

0.4630 VOL/VOL 
0.2320 VOL/VOL 
0.1160 VOL/VOL 
0.4630 VOL/VOL 

LAYER 2 

TYPE 2 - LATERAL DRAINAGE LAYER 
MATERIAL TEXTURE NUMBER 34 

0.00 CM THICKNESS 
POROSITY 
FIELD CAPACITY 
WILTING POINT 
INITIAL SOIL WATER CONTENT 
EFFECTIVE SAT. HYD. COND. 
SLOPE 
DRAINAGE LENGTH 

0.8500 VOL/VOL 
0.0100 VOL/VOL 
0.0050 VOL/VOL 
0..8500 VOL/VOL 

33.0000000000 
0.50 PERCENT 
22.9 METERS 

CM/SEC 

LAYER 

TYPE 4 - FLEXIBLE MEMBRANE LINER 
MATERIAL TEXTURE NUMBER 36 

0.10 CM 
O.OOOb VOL/VOL 

THICKNESS 
POROSITY 
FIELD CAPACITY 
WILTING POINT 
INITIAL SOIL WATER CONTENT = 
EFFECTIVE SAT. HYD. COND. 
FML PINHOLE DENSITY 
FML INSTALLATION DEFECTS 
FML PLACEMENT•QUALITY 

0.0000 VOL/VOL 
0.0000 VOL/VOL 
0.0000 VOL/VOL 

0.400000000000E-12 CM/SEC 
2 . 00 HOLES./HECTARE 
2.00 HOLES/HECTARE 

3 - GOOD 

LAYER 4 

TYBE 3 - BARRIER SOIL LINER 
MATERIAL TEXTURE NUMBER 55 

0.50 THICKNESS 
POROSITY = 
FIELD CAPACITY 
WILTING POINT 
INITIAL SOIL WATER CONTENT = 
EFFECTIVE SAT. HYD:. COND; = 

CM • 
0 . 3980 VOL/VOL 
0.2440 VOL/VOL 
0.1360 VOL/VOL 
0.3980 VOL/VOL 

0. lOOOO,OO.OOO0OE-O8 CM/SEC 
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LAYER 5 

TYPE 1 - VERTICAL PERCOLATION LAYER 
MATERIAL TEXTURE NUMBER 0 

THICKNESS 
POROSITY 
FIELD CAPACITY 
WILTING POINT 
INITIAL SOIL WATER CONTENT 
EFFECTIVE SAT. HYD. COND. 

1219.20 CM 
0.4530 VOL/VOL 
0.1900 VOL/VOL 
0.0850 VOL/VOL 
0.1900 VOL/VOL 

O:.15O'OOOG0OOOOE-O3 CM/SEC 

LAYER 6 

TYPE 2 - LATERAL. DRAINAGE LAYER 
MATERIAL TEXTURE NUMBER 1 

60.96 CM THICKNESS 
POROSITY 
FIELD CAPACITY 
WILTING POINT 
INITIAL. SOIL WATER CONTENT = 
EFFECTIVE SAT. HYD;. COND. 
SLOPE 
DRAINAGE LENGTH 

0.4170 VOL/VOL 
0.'0450 VOL/VOL 
O.iOlBO VOL/VOL 
0.0450 VOL/VOL 

O.lOOOOOOOOOOOE-01 CM/SEC 
0.50 PERCENT 
22.9 METERS 

LAYER 7 

TYPE 4 - FLEXIBLE MEMBRANE LINER 
MATERIAL TEXTURE NUMBER 35 

0.10 CM THICKNESS 
POROSITY 
FIELD CAPACITY 
WILTING.POINT 
INITIAL SOIL WATER CONTENT 
EFFECTIVE SAT. HYD. COND. 
FML PINHOLE DENSITY 
FML INSTALLATION DEFECTS 
FML PLACEMENT QUALITY 

0.0000 VOL/VOL 
0.0000 VOL/VOL 
0.0000 VOL/VOL 
O.'OOOO VOL/VOL 

= 0.200000000000E-12 CM/SEC 
2r00 HOLES/'HECTARE 

= 2.00 HOLES/HECTARE 
= 3 - GOOD 

LAYER 8 

TYPE 3 - BARRIER SOIL LINER 
MATERIAL TEXTURE NUMBER 55 

THICKNESS = 0.50 CM 
POROSITY = 0.3980 VOL/VOL 
FIELD CAPACITY = 0.2440 VOL/VOL 
WILTING POINT = 0.1360 VOL/VOL 
INITIAL SOIL. WATER CONTENT = 0.3980 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0rlOOOOOOOOOOOE-08 CM/SEC 
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GENERAL DESIGN AND EVAPORATIVE ZONE DATA 

NOTE: SGS RUNOFF CURVE NUMBER WAS COMPUTED FROM DEFAULT 
SOIL DATA BASE USING SOIL TEXTURE # 8 WITH A 
GOOD STAND OF GRASS, A SURFACE SLOPE OF. 0.% 
AND A SLOPE LENGTH OF 23. METERS. 

scs RUNOFF CURVE NUMBER 
FRACTION OF AREA ALLOWING RUNOFF 
AREA PROJECTED ON HORIZONTAL PLANE 
EVAPORATIVE ZONE DEPTH 
INITIAL WATER IN EVAPORATIVE ZONE 
UPPER LIMIT OF EVAPORATIVE STORAGE 
LOWER LIMIT OF EVAPORATIVE STORAGE 
INITIAL SNOW WATER 
INITIAL WATER IN LAYER MATERIALS 
TOTAL INITIAL WATER 
TOTAL SUBSURFACE INFLOW 

73. 46 
100.0 PERCENT 
0.4047 HECTARES 
22.9 
10.584 
10/584 
2.652 
0.000 

248.904 
248.904 
0.00 

CM 
CM 
CM 
•CM 
CM 
CM 
CM 
MM/YR 

EVAPOTRANSPIRATION AND WEATHER DATA 

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM 
Asheville NC 

STATION LATITUDE 
MAXIMUM LEAF AREA INDEX 
START OF GROWING SEASON (JULIAN DATE.) = 
END. OF GROWING SEASON (JULIAN DATE) 
EVAPORATIVE ZONE DEPTH 
AVERAGE ANNUAL WIND SPEED 
AVERAGE 1ST QUARTER RELATIVE HUMIDITY = 
AVERAGE 2ND QUARTER RELATIVE HUMIDITY = 
AVERAGE 3RD QUARTER RELATIVE HUMIDITY = 
AVERAGE 4TH QUARTER RELATIVE HUMIDITY = 

35.5,9 DEGREES 
3.50 
96 
298 
9.0 . INCHES 
7.60 MPH 
71.00 % 
75.00 % 
84.00 % 
77 .00: % 

NOTE: 

JAN/JUL 

3.48 
4.43 

PRECIPITATION DATA WAS SYNTHETICALLY GENERATED USING 
COEFFICIENTS FOR Asheville NC 

r 
NORMAL MEAN MONTHLY PRECIPITATION (INCHES^) 

FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC 

3.60 
4.79 

5.13 
3.96 

3.84 
3.29 

4.19 
3.29' 

4.20 
3.51 

NOTE: TEMPERATURE DATA WAS SYNTHETICALLY GENERATED USING 
COEFFICIENTS FOR Asheville NC 

iG;\TMProj\010\MT001019\HELP ModelVScenariolBIGCL) OutpuLdoc 



NORMAL MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHEIT) 

JAN/JUL. FEB/AUG MAR/SEP APR/OCT MAY/NOV jUN/DEC 

36.80 
73.20 

39.10 
72.60 

46.40 
66.90 

55.70 
56.00 

63.30 
46.40 

69.80 
39.30 

•NOTE.: SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING 
COEFFICIENTS FOR Ashevilie NC 

AND STATION LATITUDE = 34.82 DEGREES 

PEAK DAILY VALUES FOR YEARS 1 THROUGH 

PRECIPITATION 

RUNOFF 

DRAINAGE COLLECTED FROM LAYER 2 

PERCOLATION/LEAKAGE THROUGH LAYER 4 

AVERAGE HEAD ON TOP OF LAYER 3 

MAXIMUM HEAD ON TOP OF LAYER 3 

LOCATION OF MAXIMUM HEAD IN LAYER 2 
(DISTANCE FROM DRAIN) 

DRAINAGE COLLECTED FROM LAYER 6 

PERCOLATION/LEAKAGE THROUGH LAYER 8 

AVERAGE HEAD ON TOP OF LAYER 7 

MAXIMUM HEAD ON TOP OF LAYER 7 

LOCATION OF MAXIMUM HEAD IN LAYER 6 
(DISTANCE FROM DRAIN!) 

SNOW WATER 

30 and their dates" (DDDYYYY,) 

(INCHES) (CU. FT.) 

13285.51042 3220012 

10643.763.4'6 3220012 

187.00785 324000.9 

0.01956 3240009 

3.66 

2.932 

0.05152 

0.000005 

12.001 , 

14.279 

58.8 FEET 

0.00000 

0.000000 

0.001 

0.002 

0.2 FEET 

6.34 

0.014;67 560010 

0.00002 560010 

23023.4682 3590013 

MAXIMUM VEG. SOIL WATER (VOL/VOL) 

MINIMUM VEG. SOIL WATER (VOL/VOL) 

0.4630 

0.1160 

Maximum heads are computed using; McEnroe's equations. *** 

Reference: Maximum Saturated Depth over Landfill Liner 
by Bruce M^ McEnroe, University of Kansas 
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ASCE Journal of Environmental Engineering 
Vol. 119, No. 2, March 1993, pp. 262-270. 

************* ****** * ****** ********* ***** *************************** **•••*** 
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ARCADIS 

Appendix D 

Closure and Post-Closure 
Operation and: Maintenance Cost 
Estimate 



TABLE 1 
CLOSURE COST ESTIMATE 

SCHLUMBERGER TECHNOLOGY CORPORATION 
TWELVEMILE CREEK RESTORATION 

PICKENS COUNTY, SOUTH CAROLINA 

Cap System' 
1. Drainage Gebcomposite Supply 640i000 SF $0.46 $248,400 : 
2 Drainage Geoconiposite Installation 54O,O00 SF $0.14 $75,600 ! 
3. 40mil LLDPE Liner Supply 540,000 SF $0.40 $216,000' 
4. 40 mil LLDPE Under IhstallaUon 540,000 SF $0.17 $91,800 
5. 24' Soil Erosion Layer 40,000 CY $8.39 $335;600 
6. ClayCap 30,000 ! CY $17.38 $521,400 1 
7. Down Drains 600 : LF $80,32 $48,192 
8. Seeding/Mulch 25 AC $1,888.16 ! $47,204 I 
9. Construction Supervision and Documentation 

; 1 
LS $80,000.00 i $80;000 ; 

Subtotal $1,664,196 1 
Contingency (5%): $83,210 

Total Cost: $1,747,406 , 
Total Cost (Rounded): $1,700,000 

SF - Square Foot 
CY-Cubic Yard 
LF -Linear Foot 
AC- Acre 
MOi-Montti 

General Comments: 

Unit costs are in 2010 dbliars and were derlved from Weston Solutions, Inc. bid costs to perfbrm'the work. 
Aiiicosts include materiaiiand labor unless ottierwise noted. 
Costsidb not Indude legal feeSi permitting, negotiations, or agency oversight. 
Costs:based on current site information and project understanding. Costs may change following collection of additional data. 
A 5% contingency has been applied tb the'bid costs to account for potential changes during construction. This portion of the 
projectls/upder contract and little variance is anticipated rom the coritracted cost. 
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TABLE 2 
POST-CLOSURE OPERATION AND MAINTENANCE ESTIMATED TOTAL COST 

SCHLUMBERGER TECHNOLOGY CORPORATION 
TWELVEMILE CREEK RESTORATION 

PICKENS COUNTY, SOUTH CAROLINA 

Annua! Total 1 Goat (Rounded) $150,000 $100,000 $90,000 $90;000 
Number of Yeats 1 1 8 20 

Time RangeTotal $150,000 $100,000 $7201000 $1,800,000 

TptalCpst $2,770,000 
Total Cost (Rounded) $2.8IM 
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TABLE 3 
POST-CLOSURE ANNUAL OPERATION AND MAINTENANCE COST ESTIMATE - YEAR 1 

SGHLUMBERGER TECHNOLOGY CORPORATION 
TWELVEMILE CREEK RESTORATION 

PICKENS COUNTY. SOUTH CAROLINA 

Inspection and Maintenance 
L Landscaping ' 2 EVENT $5,000 $10,000 
2. Routinelnspections 12 EVENT $1,000 $12,000 
3. Sediment Pond'Upkeep i 1 LS $10,000 $10,000 
4. Leachate Transportation & Treatment 6 EVENT $2,500 $15;000 
5. Maintenance and Miscellaneous Repairs 1 LS $20,000 $20,000 

Subtotal; $67,000 

Sampling 
6. Labor 4 EVENT $2,500 $10,000 
7. Direct Costs i 4 EVENT $1,000 $4i000 
8. Analytical Laboratory - Groundwater 4 EVENT $4,000 $16,000 
9. Analytical Laboratory - Surface Water i 4 EVENT $800 $3;200 
10. Reportirtg ^ 4 EVENT $8,000 $32,000 

Subtotal $65,200 

Subtotal $132,200 
Contingency (15%); $19,830 
Annual Total Cost- $152,030 

Annual Total Cost (Rounded): $150,000 
LS - Lump Sum 
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GeneraJ Comments^ 

>• In prpvldjhg opinions of probable construction costs, the Client understands ttiat ttie design professional has no control over costs; 
the price of labor, equipment, or materials; or the constroctlon cobtractbr's mettiods ofipiidiig. The opinions of probable 
construction costsiprovldediherein are to be made on the basis of the DeslgniProfesslonal's qualifications arid experience. The 
Design Professional makes no warranty, expressed or Implied, as to the accuracy of such opinions as compared to bid or actual 
costs. This cost estimate Is expected tp be wlthlh -10% to +ip% of the aclual project cost. tJt|llzation ofithis cost estimate 
Information beyond the stated purpose is not recommended; ARCADIS Is not licensed to provide financial or legal consulting 
sen/Ices, as such; this cost estlmate information Ismot Intended 1o be utilteed for complying:with financial reporting requirements 
associated with liability ireserves. 

• All costs Include material and labor unless othenvlse noted. 
• Costs do not Include legal fees, pemriltting, negotiations, or agency overslglffi 
• Unit costs are In 2010 dollars and were derived fromistandard and accepted estimateTeferences (e.g.„Means Site:Work and 

Landscape Cost Data, vendors,;prbfesslonal Judgment, and/or past expenence oniother similar projects). 
• Costs based on current site Information andiproject understanding. Costs may ctrange followlng collection of additional.data. 

Notes and Assumptions: 

1. Includes the cost of mowing, fertilizing and other general landscape upkeep. 
2. Includes labor cost for one local field technldan fbr 1 day (10 hrs) at $70/hr, the cost of a'rental car and gas, arid the cost of 

meals. Assumes monthly Inspections; 
3. Includes cost of cleaning and maintaining the sedlmentiponds. 
4. Includes cost to .transport (via truck) and treat stbredlleachate; Assumes a treatment cost of $0.10 per gallon. Assumes 

Inspection, maintenance^ and repairs to leachate collectibh system wIH occur during routine Inspection and maintenance visits, 
Assumes approximately 100,000 gallons ofleachate per year based on the HELP model and'EPA minimum criteria. 

5. Includes the cost of maintaining and repairing landfill systems Including the landfill cap, perimeter ferice, and slgnage. Includes 
costs tb control animals Indudlngilnstallation/malntenance of englneeringicontrols and animal relocation. 

6. Includes labor cost for two local field technldans for 1.5 days (10 hrs) at S/Ofhr, the cost of a rental car and gas, and the cost of 
meals. Assumes quarterly sampling events; 

7. Includes the cost of shipping, copies, and various sarnpling equipment. Assumes quarterly sampllngievents. 
8. Assumes 5 groundwater sampling wells and analytical laboratory costs of $800,per well per samplingievent. Assumes quarterly 

sampllrig events; 
9. Assumes 1 surface water sample and $800 per sample per sampllng event. Assumes quarterty sampling events conduded 

concurrently with the groundwater sampling: 
10. tndudes $12^000 (shbwn as $3,000 per event) to process, review, summanze, and report dataicollected duringlthe first three 

quarterly inspection and sampling events. Indudes $2P;000 (shown as $5jppb;per event)ito prepare and submit amanrrual data 
summary report after the fourth quarteriy Inspection and sampling event. 

12Mile_GlosurB&PostClosureOM_eost_Estimate_03051p Page 4 of 10 3/5/2010 



TABLE 4 
POST-CLOSURE ANNUAL OPERATION AND MAINTENANCE COST ESTIMATE - YEAR 2 

SCHLUMBERGER TECHNOLOGY CORPORATION 
TWELVEMILE CREEK RESTORATION 

PICKENS COUNTY, SOUTH CAROLINA 

inspection and Maintenance 
1. Landscaping 2 EVENT $5,000 $10,000 
2. Routine Inspections 4 ' EVENT i $1,000 $4,000 
3. Sediment Pond Upkeep 1 LS $10i000 $10,000 
4. Leachate Transportation & Treatment 5 EVENT $2;000 $10,000 
5. Mainteiiance and Miscellaneous Rej)airs 1 LS $20,000 $20,000 

Subtotal: $54,000 

Sampling 
6. Labor 2 EVENT $2;50P $5,000 
7. DirectCosts 2 EVENT $1,000 $2,000 
B. Analytical! Laboratory - Groundwater 2 EVENT $4,000 $8,000 
9. Analytical! Laboratory - Surfece Water 2 EVENT $800 $1;600 1 
10. Reporting , 2 EVENT $7,500 $15,000 
1 Subtotal $31,600 

Subtotal $85,600 
Gohtlngency (15%): $12,840 
Annual Total'Cost: $98,440 

Annual Total Cost (Rounded): $100,000 
LS - Lump Sum 
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Geneffi cominpfTt«; 

• In providing opinions of probable.constnjction costs, the Client understands thatithe design professional has no control over costs; 
theiprice of labor, equipment, of materials; or the constnictjonicbntractofs methods ofipridng. The opinions ofiprobable 
construction costs provided herein aredo be made on the basis of the Deslgn Professlonai's qualifications and experience. The 
Deslgn Professionalimakes no wananty, expressed or implied, as to the accuracy of such opinions as compared to^bid or actual 
costs. This cost estimate is expected to be within -10% to +10% of the actual project cost. Utilization of th|s cost estimate 
Information beyond the stated purpose is not recomrnended. ARCAOIS is not licensed to provide finahdai or legal consulting 
services, as such; this cost estimate information is not intended to'be utilized for complying with fihandai reportlng'requiraments 
assodated with iiabiiity reserves. 

• Ail costs indude materiai and iabor unless othenwise noted. 
• Costs do not indude legal fees, permitting, negotiationS,.or agency oversight. 
• Unit costs are in 2010 dollars and were derived from:standard and accepted estimate references (e.g.,:Mean8 Site Work and 

Landscape Cost Data, vendqfs,iprofessionai judgment,,and/or past experience on other sitniiar projects), 
• Costs based on.current site information and prqjectiunderstanding. Costs may change foiiowingicoilection of additional data. 

Notes andAsaumptions: 

1. fndudes the cost of mowing, fertilizing and other general landscape upkeep. 
2. Indudes labor cost for one local field techniciamfor T day (10 hrs) atSTO/hr, the cost of a rental car and gas, and'the cost of 

meals. Assumes quarterly inspections. 
3. Includes cost of deaning and maintaining the sediment,ponds. 
4. Indudes cost to transport (via truck) and treat storedileachate, Assurries a treatment cost of $0.10iper gallon. Assumes 

inspection, rnaintenance, and repairs to ieachate collection system wili occur during routine inspection andimaintenance visits. 
Assumes treatment of approximately 80% of the volume treated iin year 1. 

5. ifndudes the cost of maintaining,and'repairing iandflli systems including thelandffli cap, perimeter fence, and signage. Indudes 
costs to control animals Induding iristallation/riiaihtenance of elhgiheering cpntrbis and animal relocation. 

6. ilncfudes labor cpst for two local field technidans for 1,5 days (10 hrs) at $70/hr, the cost of a rental car and gas„ and the cost of 
meals. Assumes semi-annuai sampling events. 

7. indudes the cost of shipping, copies, and various sampling equipment. Assumes semi-annuai sampiing events. 
8. Assumes 5 groundwater sampling wells and analytical laboratory costs of $800 per well per sampling event. Assumes semi­

annual sampling events. 
9. Assumes 1 surface water sample and $800 per sarriple.per sampiihgavent, Assumes semiannuai>sarripling eyentsiconducted. 

concurrently with the^groundwater sampling, 
10. Includes $4,000 (shown as $2;000|per event).to process, review, summarize, and report data.collected during the first serni-anriuai 

inspection and sampling event. Indudes $10,000 (shown as $5,000 per event) to prepare andisubmit an annual data summary 
report after the second semi-annual inspection and sampilngievent. 
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TABLE 5 
POST-CLOSURE ANNUAL OPERATION AND MAINTENANCE COST ESTIMATE - YEARS 3-10 

SCHLUMBERGER TECHNOLOGY CORPORATION 
TWELVEMILE CREEK RESTORATION 

PICKENS COUNTY. SOUTH CAROLINA 

Inspectlohiahd Maintenance 
1. Landscaplngi 1 2 . EVENT $5;000 $10;000 1 
2. Routine ilnspectlons 1 4 EVENT $1,000 $4,000 ! 
3. Sediment Pond Upkeep 1 LS $5;000 $5,000 
4. Leachate Transportation & Treatment ; 3 EVENT $2,000 $6,000 
5. Mainteriance arid Miscellaneous Repairs 1 LS $21,000 $21,000 

Subtotal: $46,000 

Sampling. 
6. Labor i 2 EVENT $2,500 $5,000 
7. Direct Costs 2 EVENT $1,000 $2,000 
8. Analytical Laboratory - Grourklwater 2 EVENT $4,000 $8,000 
9. Analytical Laboratory - Surface Water 2 EVENT $800 $1,600 
10. Reporting ; 2 EVENT $7,000 $14,000 

Subtotal $30,600 

Sutitotal $76,600 
Contingency (15%); $11,490 
Annual Total'Cost: $88,090 

Annual Total Cost (Rounded): $90,000 
LS -'Lump Sum! 
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Gener?! Comments: 

• In providing oplnions of probable constaiction costs, the Client understands that the desigmprofesslonal hasmo control over costs; 
the price of latxir, equipment, or materials; or the construction contractor's methods of pricing. The opinions of protiable 
constructlon costsiprovided'hereln are to be made on the basis of the Design Professional's qualifications and experience. The 
Design Professional makes no warranty, expressed or Implied, as to the accuracy of such opinions as compared to bidtor actual! 
costs. This cost estimate Is expected toibe within -10% to -r-l 0% of the actual project cost. Utl|lzatlbn>of this.cost estirnate 
information beyondithe stated purpose Is rrot t^mmended. ARCADISils notJIcensed toiprovide financial or legal consulting . 
services, as such; this cost estlmate Information Is not Intended to be utlllzed for complying with financial reporting requirements 
associated with liability reserves. 

• All costs Include material and latror unless otherwiseinoted. 
• Costs do not Include legal fees, permitting, negotiations, or agency oversight. 
• Unit costs are In 20.10 dollars and were derivedifrom standard and accepted estimate references (e;g.. Means Site Work and 

Landscape Cbst Data, vendors, professional judgment, and/or past experience on other slrrillar projects). 
• Costs based on current site Informatibn and project uriderstandlng. Costsimay cirange following collection of additional data. 

Notes apblAssurpptlons: 

1. Includes the>cpst of mowing, fertilizing and other general landscape upkeep. 
2. Includes labor cost for one localfleld technlclaris for 1 day :(10'hrs) at $70/hr,ithe cost of a rental car and gas, and the cost of 

meals. Assumes quarterly Inspections. 
3. Includes cost of dearilngiandirnalntalrilng the sedlrnent ponds. 
4. Includes cost to transporti(vla truckj.and treat stored leachate. Assumbs.a treatmerit cost of $0:10 per gallon. Assurnes 

Inspection^ maintenance, and repairs to leachate collection system wl|| occur during routine Inspection and maintenance visits. 
Assumes treatment of approximately 50% of the volume treated In year 1. 

5. Includes the cost of maintaining and repalringlandflll systems Including the landfill cap, perimeter fence, and signage. Includes 
costs to control animals Including Installation/maintenance of engineering conbbis and'animal relocation. Includes $5,000 for 
pumpireplacerhent every 5 yearsifshown as:$1 .OOOiper year). 

6. Includesilabor cost for two local field technicians for 1.5.days(10!hrs) at $70/hr, the cost ofa rentalicar and gas, and the cost of 
meals. Assumes semi-annual sampling events; 

7. Includes'the cost of shipping, copies; and various sampling equipment. Assumes seml-annUaHsamplIng events. 
8. Assumes 5!groundwater sampllngiwells and analytlcalilaboratory costs of $800 per well per sampling event. Assumes semi­

annual'sampling events. 
9. Assumes 1 surface water sample and $80O!per sample per sampllng.event. Assumes semi-annual sampling events conducted 

concurrently with the groundwater sampling. 
10. Includes $4,000 every year (shown as $2,000 per bvent) to process; review, summarize, and report data collected duringithe first 

seml-annual'lnspectlon and!sampllng event. Includes $10;000'every year (shown as $5;000 per event) to prepare and submit an 
annual data summary report after the second semlrannuaflnspectlon and sampling event. 
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TABLE 6 
POST-CLOSURE ANNUAL OPERATION AND MAINTENANCE COST ESTIMATE - YEARS 11-30 

SCHLUMBERGER TECHNOLOGY CORPORATION 
TWELVEMILE CREEK RESTORATION 

PICKENS COUNTY. SOUTH CAROLINA 

Inspection and Maintenance 
1. Landscaping 2 EVENT 1 $5,000 $10,000 
2. Routine Inspections 4 EVENT i $1,000 $4',000 
3. Sediment Pond Upkeep 1 LS $5,000 $5,000 
4. Leactiate Transportation & Treatment 1 EVENT $2,000 $2,000 
5. Weil Replacement 1 LS 1 $3,125 $3,125 
6. Maintenance and Miscellaneous Repairs 1 LS $21;000 $21,000 

Subtotal: $4S,12S 

Sampling 
7. Labor 2 EVENT $2,500 $5,000 
8. Direct Costs 2 EVENT $1,000 $2,000 
9: Analytlcal!Ljiboratory - Groundwater 2 EVENT 1 $4,000 $8,000 
10. Analytical Laboratory - Slirface Water . 2 EVENT $800 $1,600 
11. Reporting 2 EVENT $7,000 $14,000 

Subtotal $30,600 

Subtotal $75,725 
Contingency (15%): $11,359 
Annual Total Cost: $87,084 

Annual Total Cost (Rounded): $90,000 
LS - Lump. Sum 
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G^ner^l Comment*: 

• Iln providing opinions of probable construction costs, the Client understands that the deslgmprofessional has notcontrol over costs; 
the prlce.of labor, equipment, or materials; or the constructlonicontractor's rhethods of pricing, The opmldns of probable 
construction costis provided herein are to be made ooithe basjs of the^Design Professional's qualifications and experience. The 
DesignlProfesslonajimakes no warranty, expressed or implied, as toithe accuracy of such opinions as compared to bid or actual 
costs. This cost estimate is expected to be within -10% to +10% of the actual project cost; tJtiliratton of this cost estimate 
information beyond the stated purpose, is mot recommended; ARCADiS is not licensed toiprovlde financlaimr legal consulting 
services, as such; this cost estimate information's not intended to be utilized for complying with financial reporting requirements 
associated with ilabiiity reserves; 

• All costs include material and labor unless otherwise noted. 
• Costs do not include legal fees, permitting, negotlaUons, or agency oversight: 
• Unit costs are in 2010 dollars and were derived from standard and acceptediestimate references (e.g.. Means Site Work and 

Landscape C^t Data, vendors, professional judgment, and/or past experlencemn other similar projects). 
• Costs basedion current site information and project'understanding. Costs may change foiiowinO'Coiiection of additional data. 

Notes and Aseuhiptlohs: 

1. Iriciudes the cost of mowing, fertiiizing and other general landscape upkeep. 
2. Includes iatior cost for one local field technician for 1 day (10 hrs) at $70/hr, the cost of a rental car andigas, and the cost of 

meals. Assumes quarterly Inspections. 
3. Includes cost of cleaning and maintaining the sediment ponds. 
4. Includes cost to transport (via truck) and treat stbredileachate. Assumes a treatment cost of $0.10 per gallon. Assumes 

Inspection, maintenance, and repairs to leachate collection system'will occur during routine inspection and maintenance visits. 
Assumes treatment of approximately 10% of the volume treated in year 1. 

5. includes the cost of removing andireinstalllng groundwater monitoring wells, If necessary. Includes a one-time cost of $12,500 per 
weliifor'5 weiis Incurredlduring Years 11i through.30 (shovirnias $3,125 per year). 

6. includes the cost of malntalnlng.and repairing landfill systems indUdlngrtheilandfill cap, perimeter fence, and signage. Includes 
costs to control anlrtials ihcludlhg installation/maintenance of erigineering contrpis and animal relocation. Includes $5;000 for 
pump replacement every 5 years (shown as $1,000 per year): 

7. Includes labor cost for two'ocal field technicians for 1.5 days (10 hrs) at $70/hr, the cost of a rental car and:gas, and the cost of 
meals. Assumes semi-annualsampling events. 

8. Includes the cost of shipping, copies, and various samplingiequlpment. Assurrres semi-annual sampling events. 
9. Assumes 5 groundwater sampling wells and analytical laboratory costs of $800 per well per sampling event Assumes semi­

annual sampllngevents, 
9; Assumes 1 surface water sample and'$800 per sample per sampling event Assumes seml-annual samplIng events conducted' 

concurrenUy with the groundwater sampling. 
10. Includes $4;000 every year (shown as $2,000 per event) toiprocess, review, summarize, and report data collected dutipg the first 

semi-annual Inspection and sampling event. Includes $10,000 every year (shownas $5,000 per event)rto prepare and submit an 
annual data summary report after the second semi-annual lnspectlbhiandfsampllng event, 
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Attached Figures: 

Figure 1-SWPPP Addendum Area 

Figure 2 - SWPPP For Work Near Twelvemile Creek 

Figure 3 - SWPPP For Work Adjacent to Twelvemile Creek 
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Weston Solutions, Inc. - Stomwater Pollution Prevention Plan (SWPPP) 

1. INTRODUCTION 

1.1 PURPOSE AND OBJECTIVE 

Weston Solutions, Inc. (WESTON®) has been tasked by the Schlumberger Technology 

Corporation (SCHLUMBERGER) to complete the 12 Mile Creek Restoration project in Pickens 

County, South Carolina, The purpose of this Stormwater Pollution Prevention Plan (SWPPP) is 

to provide measures that will be implemented during this project to mitigate and monitor the 

release of <pollutants associated with the construction activities. 

1.2 SITE DESCRIPTION 

Twelvemile Creek is located in the Piedmont physiographic province within upstate South 

Carolina. Approximately 24 miles long, the creek begins near Walnut Cove Mountain! at an 

elevation of approximately 1,900 ft, Twelvemile Creek flows to its confluence with Lake 

Hartwell near the City of Clemson. There are 3 impoundments located approximately 1 to 2 

miles upstream of backwater impacts from high Lake Hartwell water levels. The lower two 

compounds that set for demolition, Woodside 1 (WSI) and Woodside II (WSII) are former 
hydroelectric facilities. 

The existence of Woodside I and Woodside 11 reportedly made it difficult for the natural flow of 

sediment into Lake Hartwell. Historically the trapped sediment was flushed during power 
generation, but with the dams no longer in the use normal processes were not adhered. The 

polychlorinated biphenyls on the site were deemed a hazard by the Georgia and South Carolina 

departments of Natural Resources, the USACEi and the US Fish and Wildlife Services. 

The purpose of the Twelvemile Creek project is to remove the accumulated sediment, 

decontaminate the existing PCBs, and' demolish WSI and WSII to return the natural flow of the 

water. The site location can be found on Page I -3 of this work plan. 

1.3 IMPLEMENTATION 

The SWPPP was submitted to Pickens County and the state of South Carolina iby ARCADIS, the 

measures implemented prior to the actual commencement of construction activities. The initial 
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liVeston Solutions, Inc. - Stqmtwater Pollution Prevention Plan (SWPPP) 
INTRODUCTION 

element of the (WESTON) SWPPP addendum to be completed' is the training and< education 

program to ensure that appropriate project personneil are aware of the stormwater pollution 

management program. The recommended control measures are then maintain, constructed and 

installed as required depending on the phase of constniction; WESTON will administer the 

program outlined in the ARCADIS SWPPP until construction is completed. If ongoing 

construction involves a change in ownership, the new owner must accept, maintain, and amende 
this SWPPP as required. 
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Weston Solutions, Inc. - Stoimwater Pollution Prevention Plan (SWPPP) 

2. PROJECT LOCATIONS AND DESCRIPTION 

ZA SOILS INFORMATION 

During soil disturbing construction activities it is important to understand the nature and 

behavior of different soil types. Soil characteristics can affect stormwater runoff and infiltration, 

slope requirements for excavation^ activities^ and stabilization procedures. Soil data for the 

construction site has been provided by the Final Design Report Amendment 1 by ARCADIS 

under section 2.5 and' Appendix C. This data was used by ARCADIS during the design process 

to design the necessaiy measures. These measures are further discussed in detoil in section 4. 

2.2 POTENTIAL POLLUTANTS 

The potential pollutants in the construction area consists of PCB's, hydraulic oil, diesel, gasoline, 

vehicle and equipment lubricants and spray paint. The Material Safety Data Sheets (MSDS) of 

these potential pollutants have been provided under separate cover to SCHLUMBERGER as part 
of the Accident Prevention Plan. 

2.3 SOIL DISTURBING ACTIVITIES 

Soil-disturbing activities at the site will consist of constructing, access roads & ramps and 

laydown areas. Dam removal and dredging in the creek will also disturb the underwater 

sediment and increase the turbidity in water flowing downstream. 

2.4 SCHEDULE OF SOIL-DISTURBING ACTIVITIES 

Construction of entrances/exits, parking areas and access roads & ramps are expected to take 

approximately 4 weeks to complete after mobilization. Mobilizing the dredging equipment is 

expected to take about 4 weeks and the dredging activity is expected to take about 5 months. 

The mobilization and setup for each dam removal is expected to take 30 days, the actual dam 

removal is expected to take another 30 days and the restoration is expected to take 7 days. The 

demolition of the WSI and WSII is planned to be executed concurrently. The dredging and dam 

removal will commence after the new access roads & ramps are coinplete. These work activities 

are expected to run in parallel. 
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Weston Solutions, Inc. - Stonnwater Pollution Prevention Plan (SWPPP) 

3. EROSION AND SEDIMENT CONTROL PRACTICES 

3.1 DURING CONSTRUCTION 

3.11.1 Temporary Erosion and Sediment Controi 

Temporary erosion and velocily control measures, siich as staked silt fence (wire backed or silt 

saver type), will Ibe installed by another subcontractor iprior to WESTON arriving on site. 

Wherever necessary a double liayered silt fence will be used on both sides of access ramps and 

roads by WESTON during the mobilization and construction process. These measures will 

contain disturbed. soils on the construction site, and minimize the potential for upland soils to 

enter any wetlands or water bodies, if they are present. If sedinient escapes the construction site, 

off-site accumulations of sediment must be reihoved at a frequency sufficient to minimize off-

site impacts. 

Temporary erosion and sediment controls will be properly maintained throughout construction 

and reinstalled, as specified in section 3.3 "Sediment and Erosion Controls" of Final Design 

Report Amendment 1 by ARCADIS, until replaced by permanent erosion and sediment controls 

or restoration is complete. Specifications of silt fences and straw bales for erosion control are 
provided in Appendix D. 

3.1.2 Erosion Controls at SMU and Staging Areas 

Double layered silt fence will ibe located on both sides of the ramp connecting the SMU access 

road to the existing Balls Beach Road. Further details of this are shown in Figures 1 and 2. A 

check dam will' be installed downstream of the 18" pipe, made from onsite natural rocks. The 

mulch from the grinding operation was placed between the double silt fences. Approximately 

300 feet down the existing road to Ball's Beach, a silt fence is installed across the road to limit 
/ y 

potential runoff to the stream . 

At the Ball's Beach location, Weston proposes to install temporary gravel pad (used as a crane 

pad for launching and retrieving the dredge) constructed of geotextile and stone. The stone pad 

is plahnedi to be approximately 150-feet long by 50-feet wide. Class B Rip-Rap will be installed 
to stabilize the slope near the water's edge. Additional silt fence will be installed, as necessary, 

3-1 ' 



Weston Solutions, Inc. - Stomwater Pollution Prevention Plan (SWPPP) 
EROSION AND SEDIMENT CONTROL PRACTICES 

Layout of the dredge piping and water treatnient discharge line are presented in Figure 3. Little 

or no land disturbance is expected during installation of these lines. Basically, the lines will be 

installed in the woods by gravity and removed by pulling them upslbpe from the SMU area. 
i 

3.1.3 Turbidity Control During Dredging 

WESTON and its subcontractors will take all necessary measures to keep turbidity levels at a 

minimum during dredging operations including the use of siltation barriers or turbidity curtains 

as necessary. The turbidity curtains will be located at a minimum of just upstrearn of WSl arid 

WSII dams. The dredging and the sampling activities will be performed by the subcontractors 
under the strict supervision of WESTON. 

WESTON and its subcontractors shall use a portable nephelometer that meets Environmental 

Protection Agency and SCDHEC standards to measure turbidity. The nephelometer will be 

factory calibrated within the last one year. A skiff boat will be used to conduct sampling. The 

turbidity data will be arialyzed and reported in accordance with the water quality monitoring 

requirements specified in SCRIOOOOO General construction permit and all other applicable 
standards. 

/ • 

Turbidity Monitoring Reports and Charts will be submitted to SCHLUMBERGER daily as part 

of Contractors Quality Control Report. Date shall be reported in Nephelometric Turbidity Units 

(NTU's) and also the date and time of calibration, sample collection and sample analysis; water 

depth; Sample depth; DGPS position; weather conditions; tidal stage; current direction and wind 
direction and Velocity. Sampling locations, current direction, and plume configuration will also 

be noted: In the event that the turbidity exceeds 50 NTU above the reading measured upstream, 
the Contractor shall immediately cease dredging activities and notify the Owner. Corrective 

measures will be undertaken repeat the sampling analysis until the turbidity has returned to 

acceptable levels. Samples will be taken one foot below the water surface unless directed 

otherwise by the Owner. Tvyo samples will be taken daily one upstream of the work area and the 
other downstreani of WSII dam. 

All data will be recorded on the Turbidity Monitoririg Reports. The nephelometer shall be 

calibrated immediately prior to each sampling event. The time of each calibration shall be 
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Weston Solutions, inc. - Stormwater Poilutlon Prevention Plan (SWPPP) 
EROSION AND SEDIMENT CONTROL PRACTICES 

recorded. Orion Dredging Services' authorized technician shall! attest to the accuracy of the 

reported d^a, testing equipment and procedure by signing and dating the Turbidity Monitoring 

Report. 
.) 

In addition to the contractor turbidity sampling, Schlumberger will employee up to three 

stationary monitoring units in the creek with continuous monitoring at up to 15 minutes intervals. 

3.1.4 Turbidity Control During Dam Removal 

The access road to WSI will be perpendicular to the creek. The contractor will! enhance the 

existing access road for loading/unlbading the dredge, as necessary to facilitate the operation, A 

small staging area at the top of the bank will be used' to load the dam demolition material into 

road trucks. Skeleton buckets will be used just downstream of both the dams so as to capture 
any construction debris from flowing in to the stream. 

Subcontractor intends to recycle all demolition materials generated as crebk restoration material, 

in the SMU for erosiph protection or offsite^ if necessary. The location of the offsite recycling 
facilities is tentative. 

During the removal of dam WSI, no turbidity curtains will be used as dredging will be in 

progress downstream, where the turbidity curtains will already be installed. Turbidity curtains 
will be installed as necessary while demolishing dam WSIl. 

3.1.5 Dust Control ^ 

Although dust should not be an issue with wet sediments, access roads and materials handling 
will be maintained rvith a water truck, as necessary, to control fugitive dust. 

3.1:6 Pollution Cohtroi 

Materials will be handled with a hydraulic dredge pumping creek sediments to the SMU for 
processing. 

3.1.7 Potential Off-Site Pollution Sources 

No potential off-site pollution sources have been identified. 
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EROSION AND SEDIMENi: CONTROL PRACTICES 

3.2 RESTORATION 

3.2.1 Cleanup 

As construction activities are completed for this project, cleanup (seeding and installation of 

temporary or permanent erosion control structures) will be initiated in completed' portions of the 

site as sooii as practical and no later than 14 days after construction activities have temporarily or 

permanently ceased. Where construction activity on a portion of the site is temporarily ceased. 
and earth disturbing activit es will be resumed within 14 days, temporary stabilization measures 
do hot have to be initiated oh that portiOh of the site. 

3.2.2 Permanent Erosion and Sediment Control 

Permanent erosioh and sedimeht cohtrol measures may be required as part of post-construction 

site restoration if the project crosses or lies adjacent to water bodies or wetlands, or is located on 

a sighificant slope. The need for permanent erosion and sediment controls will be determined by 

the WESTON Project Manager or Project Superintendent. 

The following conditions apply to construction facilities permitted under the TPDES 
Construetion General Permit: 

• Final stabilizatibn is not complete until an approximately uniform perennial vegetative 
cover with a density of at least 70% of the native background vegetative cover has been 
established for all areas subject to erosion. 

• For construction on agricultural land, final stabilization on areas aetually di^rbed' may 
be accomplished by returning the disturbed land to its preconstruction agricultural use. 
Disturbed areas near agricultural areas but not aetually used' for agricultural activities 
must meet the requirements for 70% stabilization in the preeeding paragraph. 

3.2.3 Re-vegetation 

Natural local vegetation will be permitted to retake areas in which construction activities have 

ceased. If necessary, vegetation will be planted or transferred to encourage re-vegetation. 
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4. STORMWATER MANAGEMENT PRACTICES 

This section of the SWPPP describes the construction management and operating procedures to 

be utilized for this project in order to minimize contact of construction: materials, equipment, 

machinery and vehicles with stormwater, and to control potential pollutants and minimize their 

impact to stormwater discharges. Recommended practices are discussed in the following 

sections. 

4.1 GENERAL RECOMMENDED PRACTICES 

The following presents the recommended good housekeeping practices which are expected for 

compliance with the stormwater regulations. These practices are intended' to reduce pollutant 

loading to stormwater arid reduce non-stormwater discharges. 

• Reduce trackirig of sediment ofFsite 
• Keep pollutarit(s) off exposed surfaces 
• Maintain lOw runoff velocities 
• Minimize slope of disturbed areas 
• Mark limits of grading to protect areas of existing vegetation 
• Minimize the generation of wastes and dispose of jthem properly 
• Prevent spills and leaks and respond to them inimediately 
• Properly store all materials 

4.2 PRE-CONSTRUCTION CONTROL PRACTICES 

The following presents the recommended pre-construction practices which are expected' for 

compliance with the stormwater regulations: 

" Delineate existing vegetation to be preserved and establish limits of grading. 

• Maintain prefabricated board'mats, roads, docks, and other work area improvements in a 
neat and cliean condition reasonably free of loose soil, construction debris, and trash. 
Sweeping or other equally effective means shall be used on a regular basis to prevent 
storm flows from carrying sediment and debris outside the project boundaries. 

• Install temporary erosion and sediment controls (such as sediment barriers and 
interceptor dikes) down gradient of the construction area and' at other locations as 
necessary andi deemed appropriate. 
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• Install velocity dissipation devices, as necessary, at discharge locations and along the 
length of any drainage ways to prevent significant changes in the hydrological regime 
(physical, chemical, and biological characteristics) of the receiving water body. 

4.3 EROSION AND SEDEMENT CONTROL INSPECTION AND MAINTENANCE 
PRACTICES 

The following inspection and maintenance practices will be used to maintain erosion and 

sediment controls. Section 8 of this SWPPP describes the required project site inspections in 

further detail. 

• All construction areas will be inspected weekly. Observation and comments must be 
documented on a SWPPP Inspection Report Form. 

• Erosion and sediment controls will be in place and inspected at the start of land 
disturbing construction activities. Following this initial inspection, all control measures 
will ibe inspected at least once every 14 calendar days during construction activities and^ 
within 24 hours after any storm event with a 0,5 inch or greater rainfall event. 
Observations and comments must be recordied on a Construction Site Inspection Form. 

• All erosion and sediment control measures will be maintained in good working order. 
Any deficiencies identified on the Construction Site Inspection Form need to be promptly 
corrected before the next anticipated storm event, or as necessary to maintain the 
continued effectiveness of the erosion and sediment controls. If revisions to the S WPPP 
are necessary, they must be made within 7 days following an inspection. Continued 
deficiencies will be noted on subsequent inspections and the Project Manager and Project 
Superintendent shall be notified. 

In aecordance with the NPDES and SCDHEC general permits, the dates of major grading 
activities on the project site will be documented on the Activity Log (Appendix F); 

A record of construction activity stops and restarts, and associated temporaiy or permanent 

stabilization measures, will be kept on the Activity Log. Stabilization measures, whether 

temporary or permanent, will be implemented within 14 days after construction activities have 

ceased: Where construction activity on a portion of the site is temporarily ceased, and earth 

disturbing activities will be resumed within 14 days, temporary stabilization riieasures do not 

have to be initiated on that portion of the site. Stabilization measures will be inspected at the 

start of stabilization^ and weekly thereafter until the project is completed and the construction 

4-2 



IVeston Solutions, Inc. - Stomwater Pollution. Preventton Plan (SWPPP) 
STORMWAliER IMANAGEMENT PRACTICES 

site is closed. The Construction Site Inspection Form will be used to record the results of the 

inspection. 

All completed forms will be kept on file with this SWPPP, and copies will be submitted to the 

Project Manager in accordance with the record keeping practices discussed in Section 8.5. 

The Project Superintendent will be responsible for all inspections, maintenance, and repair 

activities. The Project Superintendent will complete and file the inspection and maintenance 

reports with this SWPPP at the project site. 
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ACTIVITY LOG 

5. WASTE MANAGEMENT AND DISPOSAL 

Every eflFort will be made to minimize the generation of wastes. All solid or liquid wastes that 

may be generated during construction will be removed from the site on a timely basis and 

disposed of in a proper manner and in accordance with applicable federal, state or local 

regulations. No construction wastes will be buried on-sitCi and all personnel will be instructed in 

the correct procedures for waste disposal. Furthermore, no solid materials, including building 

materials, will be discharged to waters of the United States, except as authorized by a Section 

404 permit. Under no circumstance will concrete trucks wash out directly into a drainage 
channel, storm sewer, or surface waters of the state. 

All reasonable steps will be taken to minimize or prevent any discharge in violation of the 

SCDHEC general permit Which has a reasonable likelihood of adversely affecting human health 
or the environment. 

5.1 HAZARDOUS WASTES AND MATERIALS 

All hazardous wastes will be disposed of in accordance with any applicable federal, state, or 

local regulations, as well as the manufacturer-s guidelines, if any. Appropriate personnel will be 
instructed in proper use and disposal practices of such wastes and materials. 

5.2 SANITARY WASTES 

If portable sanitary units are to be on-site for this project, an adequate number of units will be 

located at the work site. A licensed sanitary waste management company will collect sanitary 
wastes from the portablie units on a regular schedule. 

5.3 GOOD HOUSEKEEPING FOR WASTE MANAGEMENT 

The discharge of stormwater from the cpnstinctiori site will not cause a violation of the state 

water quality standards. No water containment, by itself of in combination with other 

substances, will prevent the waters of the state from meeting the following conditions: 
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Waters shall be free from substances in sufficient amounts to cause the fonnation of 
putrescent, unsightly or harmful bottom deposits or prevent full maintenance of beneficial 
uses. 

Waters shall be free from oil, scum, and floating debris in sufficient amounts to be 
unsightly or prevent full maintenance of beneficial uses 

Waters Shall be free from substances in suflicient amounts to cause unsightly color or 
turbidity, offensive odor or prevent full maintenance of beneficial uses 

Waters shalf be free from substances or conditions in sufficient amounts to have a 
harmful effect on human, animal, or aquatic life 

There shall be no significant human health hazard from incidental contact with the water 

There shall be no acute toxicity to livestock or wildlife watering 

Waters shall be free from physical, chemical, or hydrologic changes that would impair 
the natural biological community. ' 

Waters shall be free from used tires, car bodies, appliances, deniolition debris, used 
vehicles, or equipment and solid waste. 
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